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1. Simple Equations invohinff one unknown Quantity. 



1. (17) By transposition, I9x + 4a; = 59 — 13, 
or 2Sa; = 46, 



2. (18. Cor. 1.) multiplying every term by 3, 
9 I + 12 — a; = 138 — 6 X, 
.-. (17) by transposition, 9ic + 6a; — a: = 138 — 12, 
or 14a; = 126, 



3. (18. Cor. 2.) dividing every term by x, 
X + 15 = 35—33;, 
.'. (17) by transposition, a; + 3x = 35 — 15, 
or 4a: = 20, 
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S Single Eqaatiofu invoicing one unknotca Quantittf. 

4. Here \2 is the least common multiple of 6, 4,3,2; there- 
fore (18. Cor. 1.) multipl^ng both sides of the equation by \2, 

3a!-3x+130 = 4a;-6iB+ 132, 

.-. (17) by transposition, 2a! + 6a! - Sar - -fer = 132 — 120, 

or a; = 12. 

5. (18. Cor. 1.) multiplying by 15 the least common multiple 
of 3 and 5, 

3a! +3 +4*= 101-15, 
.-. (17) by transposition, 3 + 45 + 15 = lOx — 3a?, 



.-. (18. Cor.2.)y =9 = x. 

6. (18. Cor. I.) multiplying by 21 the least common multiple 
of 3 and 7, 

49a. + 14 + 105a; = 688 + 15x - 18, 
.-. (17) by transposition, 4Sa! + 105a! — 15a; = 588 — 18 — 14, 
or 139* =: 656, 
. 556 
"139" 

7. (18. Cor. 1.) multiplying every term by 5, 

3a! + 4 + lOo: = 22 — a: + 80, 

.-. by transposition, Sx + 10a: + a! = 22 + 80 — 4, 

or 14a; = 98, 

.-. (18. Cor. 2.) a! = ^=7. 

8. Here 12 is the least common multiple of 2, 4, 6 ; (18. Cor. 
1.) multiplying therefore both sides of the equation by 12, 

4a — 6x + 48 = 9a! — 33 + 16a! + 30, 
.*. (17) by transposition, 

42 + 4S+33-30=:9a! + 16a; + 63!, 
or 93 = 3U, 

.: (18. Cor. 2.) H = 3 = a;. 
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Simple Equations involving one vnknoan QuamUty. S 

9. Since 18 contains 9, 3, and 0, a certain number of times 

exactly, it will be the least commoa multiple of 18, 9, S, 3 ; 

and .'. (18. Coi. 1.) muldplying both sides of the equation by 18, 

2a; - 6 + 114 - 6j! = gOa: - 14 - 45, 

.*. (17) by transposition, 114 + 14 + 45 — 5= aOx +6x~2x, 



24 



10. (18, Cor. 1.) multiplying both sides of the equation by 13, 
the product of 8 and 4, 

12a; — 8flf-4=3a!+9, 

.-. (17) by transposition, 12*— 8;i; — 3a! = 9+4, 

or jc = 13, 

11. (18. Cor. 1,) multiplying both sides of the equation by 24, 
the product of 3 and 8. 

9ji + 15 - 168 - 83: = 936 - 120x, 
.'. (17) by transposition, 9x + 120a: — Sa: = 936 + 168 - IS, 



12. (18. Cor. 1.) multiplying both sides of the equation by 
4 X 6 = 20, 

80a!-76-8a! = 300-35fl;-65, 
.-. (17) by transposition, Sftr + 35a! — 8a; = 300 + 76 — 55, 
or 107a: = 321, 
.321 
"107" 

13. (18. Cor. 1.) multiplying both sides of the equation by 36, 
the least common multiple of 3, 4, and 9, 

252 - 3&B - 16a; - 24 = 216 - 45a! - 9, 
b2 
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4 Simple Equations invokiing one ttnkoevm QtiantUti. 

.'. (17) by transposition, 

252 + 9 - 1816 - 24 = 36i + r&D - 46«, 
or 21 = 7», 

.-. (18. Oor. i!.)y = 3=». 

14^ Since 16 is a multiple of 8 and 4, it is the leaat common 
multiple of 16, 8, and 4; .-. (18. Cor. 1.) multiplying both sides 
of the equation by 16, 

122 + 12« - 4 - 7« - 3 = 16* + 38, 
.'. (17) by transposition, 

122 _ 4 - 3 - 88 = 16i; + 7i - 121, 
or77 = lW, 

)- = 
Ml 

15. (18. Cor. 1.) multiplying both sides of the eqtution by 
2 X 3 X 11 =66, 

36ar + 48-165i-99 = 594-8&t-99«-297, 
.*. (17) by transposition, 

36d + 88i+ 99« - 165» =594 + 99-297-48, 
OP 58* = 348, 

.-. (l&Cot.2.)>; = ^=6. 



16. Since 12 is a multiple of 6, 4, 3, it is the leaat common 
multiple of 12, 6, 4, 8 ; .-. (18. Cor. 1.) multiplying both sides 
of the equation by 12, 

12» + 81 - 27a! - 10« - 4 = 61 - 81 - 20 - 29 - 4i, 
.-. (17) by transposition, 

81 + 20 + 29 - 4 - 61 = 27i + IOj: - 12« - 8a; - 4x, 
or 65 = 13a;, 
,65 
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SimpU £ifuationa invohinff one unknovm Quantity. 5 

17. (18. Cor. 1.) muUipljing both sides of the equation bj 
2 X 11 X 18 = 286, 

182* - 208 + 330» + 176 = 8S8x - USS + 148it, 
.-. (17) by tiansposition, 

176 + 4433 - 208 = 858x + 143j: - ISac - 830«, 
ot MOl = 489», 



18. (18. Cor. 1.) multipljing by 10 the least common multiple 
of the denominators, 

25a: - 5 - 71+ 2 = 66 - at, 

.'. (17) by transposition, 25a! + 5« — 73c = 66 + 5 — 2, 

or 23a! = 69, 



19. (18. Cor. 1.) multiplying by 36 the least common multiple 
of the denominators, 

27» - 27 - 36a: + 48 = 192 - 108 - 16a;, 
.-. (17) by transposition, 

27a: + 16a: - 36a! = 192 + 27 - 108 - 4«, 
or 7a! = 63, 

.-. (18. Cor. 2.) a; = y = 9. 

20. (18. Cor. 1.) multiplying by 2 x 3 x 17 = 102, 

24a! - 204 - 8772 + 170a! = 3519 - Sla:, 
.'. (17) by transposition, 

24a! + 170a! + 51a: = 3519 + 204 + 8772, 
or 245a: = 12495, 

.-.(18. Cor. 2.) a: =1^ = 51. 

21. (18. Cor. 1.) multiplying by 5 x 7 x 13 = 455, 
910a! - 140» + 70 != 182a: + 1001 - 455 + 520a:, 
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> Simple Equations invohing one unknown Quantiti/, 

.". (17) by transposition, 

910» - 140» - 182» - 520* = 1001 -*55- 70, 
OP 68:1: = 476, 



23, (18. Cor. I.) multiplying by ^ x 12 the least common 
multiple of the denominators, 

2*0! + 12 - 11658 + 87a! = 3132 — 81954, + 104*ir, 
.'. by transposition, 
12 + 81954 - 11658 - 31S2 = 1044« - 24a: - 87a:, 
or 67176 = 9331, 



23. (IS. Cor. 1.) multiplying by 56 the least common multiple 
of the denominators, 

48a: + 63-24a:-8 = 126« - 182 - 996 + 36a:, 
.'. by transposition, 

63 + 182 + 996-8= 126a: + 36x + 24a: - 49a:, 
or 1233 = 137a:, 



.-. (18. Cor. 2.) 



137 



24. (18. Cor. 1.) multiplying by 72 the least common multiple 
of the denominators, 

3e0-54a:-450-136 + 4Sa; = 146 + 72a;-81a:- 360, 
.'. (17) by transposition, 

48a: + 81a: - 54a; - 72a: = 146 + 450 + 136 - 360 - 360, 
orSa: = 12, 

. 1_ 
■ 3 ■ 

25. (18. Cor. 1.) multiplying by 72 the least common multiple 
of the denominators. 
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Simple EquaHotu imjohing one unkntmn Quantity. 7 

4aa: - 258 + 972 - 60 - 48« = 184S2 - 24« + 96 - 45» 
- 261 - 8&fa, 

.". (17) by transposition, 42a: + 24a; + 45a; + S&ix — 48a; = 
18432 + 96+258 + 60-261- 972, 
OP 927a; = 176IS, 

. 17613 . 



26. (18. Cor. 1.) multiplying by 720 the least common mul- 
tiple of the denominators, 

28S0» + 72 - 135a: + 585 _ 960 - 560a; = 5040a; - 23760 
- 648 - 360a; - 990a; + 1530, 
.'. (17) by transposition, 

72 + 585 + 23760 + 648 - 960 - 1530 = 5040a; + 135a; 
+ 560a; — 360a; — 990a: — 2880a:, 

or 22575 = 1505a;, 
22575 . 
1505 ■ 

27. (18. Cor. 1.) multiplying by 3 X 7 X 11 x 16 = 3696, 
38192 + 4828a; ^ 1386a; - 21714 - 693a; + 4389 = 176464 

+ 5376 — 336a; — 2640a; — 10560, 

.*. (17) by transposition, 

4828a: + 336a; + 2640a: - 1386i - 693a; = 176484 + 5376 
+ 21714 - 10560 - 38192 - 4389, 

OP 8848a; = 150433, 



28. Multiplying botli sides of the equation by x, 
3a + a: — 5x = 6. 
.'. (17) by transposition, 3a — 6 = 4a:. 
,3o-6 



and (18. Cor. 2.) - 
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8 Simple Equationt involving one unknown Quantity, 

as. (17) by transposition, 



ex- 


-i"=^°»-g«» + j°"- 




16 c a; lab ac 
" 3 6 lO' 




(70S- So), o 
60 




.•.(18.)«-'™'-''"-'". 



30. (18.) multiplying by 21, 



25 
(17) by transposition, 

231a; - 273 Vi^x - 532 _ 



578 - 74w, 



and multiplying by 100, 

924ic - 1092 - 2625a: + 13300 = 57800 - 7400a;, 
-•. by transposition, 5699a; = 45592, 

and (18. Cor. 2.) a. = ^ = 8. 



31. (18. Cor. 1.) multiplying by 36, the least common multiple 
of the denominators, 

9a; - 24 - ISiT + 28 + 36x = 96 - 6a; - 24 + 72, 
.". by transposition, S5a; = 140, 
140 . 
35 ■ 

32. (18. Cor. 1.) multiplying by 156, the least common mul- 
tiple of the denominators, 

78a; _ 78 - 75 - 24 + 72a; = 156a; - 20a; + 10 — 3a;, 
.". by transposition, 17a; = 187, 
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Simple Equationg involving one unknown Quantity, 

33, (17) by transposition, 

(^ + b - - - d - b\ .X = — - h. 
\bc f ) a 

a't — hce — bcd d' •— ab 

or — ^ , a; = , 

bcf a 

.-. (18) X = (^-°'')-ig/ 



a'/— abce — abed 



34. (17) by transposition, (~ + -+-'\.a! = g + 
\b d ff 



adf + bef+bde 
bdf 



t = g-i.h. 



aS) X = (g + A) ■ bdf 

' ^ adf+ bcf + bde 



35. (17) by transposition, (— b) .x = (d ~ a) . 

\b — c / 

(18) (a' -6" + be).x = i 
and.-. (18. Cor. 3.) a = - 



(18) (a' - 6" + 6c) . jc = c . (6 - c) . (d - a), 

- c) . (d — a) 



a' —l^ + be 

36. (18) multiplying by 12, 

8a: _ ^~^^ = 6x~6+2x + 7, 

X 

.*. by transposition, - ^ - = 1, 

and - = — , 
2 X 

.: (18. Cor. 2.) x = 6. 

37. Multiplying both sides of the equation by 36, 

^ 144ic -iS2 _ 
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10 Simple EqHOtioru involving one nnknotvn Qualttiti/, 

5ai-4 ' 

, . 36« - 108 

and 5 = , 

6a; — 4 
.'. (18, Cor. 1.) 2S« - 20 = 36i - 108, 
(17) by transposition, 88 = I la;, 
.-. (18. Cor. 2.) — = 8 = a;. 

. Multiplying both sides of the equation by 3,5, 
«,..«=. 125a; + 600. 



91-16 

hSOO 



= 201 + 86, 
= 60, 



9x- 16 

md (18. Cot. 2.) t+-!9 = 2, 

9a! - 16 

.-. (18. Cor. 1.) 5a; + 20 = 18» - 32, 

(17) by transposition, 20 + 32 = 18a; — 5a;, 

or 52 = 13a;, 

.-. (18. Cor. 2.) — = 4 = a;. 
^ 13 

. Multiplying both sides of the equation by 18, 

10. + 17-^'^ + ^=10a;-8. 
13a;- 16 

.•.(17.Cor.S.)25=?15i±i!!, 
* 13a; - 16 

and (18. Cor. 1.) 325a; - 400 = 216a; + 36, 

(17) by transposition, 325a; - 216a; = 36 + 400, 

or 109a; = 436, 
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Simple Equationt mvohing tme unknotDn Quantity. 



40. Multiplying both sides of the equation by 28, 
ifi- _ lo J. 154j; + 394 _ lo, . on 



. (17. Cor. 3.) 



3» + 7 

1M« +2M_ 



p + 7 



3» + 7 

(18. Cop. i.) 22» + 4a = 21» + 49, 

(17) by transposition, 22x ~ Six = 49—44 

or X = 7. 

41. Moltiplyijlg both sides of the equation by 36, 

„ 46&t- 

+ ixa: = XI 

■82 

.73 



17« - 32 

and (18. Cor. 1.) 850« - 1600 = 4«8« - 72, 
.-. by transposition, 382x = 1528, 

and (18, Cop. 2.) " = ^^ = 4 



4S. Multiplying both sides of the equation by 84, 
„....„ 168X + 360 



23a: — 6 

. (18. Cor. 1.) 23i - 6 = 14« + 30, 
by transposition, 9r = 36, . 
.-. (18. Cor. 2.) » = — = 4. 
c2 
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i2 Simple Eguatitm* involciTy one urtkaotim Quantity. 

43. Multiplying both sides of the equation hj 105, 
4« _ 35x - li^5^li?2 = 5 + 15« - 35x + n + 



3 . (. - I) 

-1 



15«H 



and (18. Cor. 2.) - — — = &t + 1, 

whence (18. Cor. 1.) 6i" - 81 = ex" — 5i - 1, 
by transpositioii, 5x = SO, 

.-. (18. Cor. 2.) I = ^ = 4. 

>oth aides of the eqi 

i' + ic'=Jcx+x', 
.•. (17. Cor. 3.) 6"=6<i», 

and (18. Cm. 3.) t = w. 
c 

45. (18. Cor. 2.) — - — = — - — , 
a + bx e + fx 

(18. Cor. 1.) cfi + cfx — ad + bdx, 

.*. (17) by transposition, cfx — bdx — ad—ce, 

or {cf — bd) . X = ad — ce, 

. „a r... ON __ad-ce 





.. 


■ 


cf-bd 


46. 


'''■^'b^i^y 


!=-• 




and 
47. 




tfh + icfh + tdih+bdfs 


By multiplicatiDn 


o6 + (o 


bdfhk 

+ b) . X + x' - ab ~ 


-■t 


a^, 
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Simple JEquatiotu involving one unknown Quantity. 13 
.-. (17. Cor. 3.){a+b).x = — + ac, 



and (18. Cor. 3.) a; = — . 

48. (21) Since the product of the extremes is equal to the 
product of the means, 

10 + ar = 8« - 18, 
.•. (17) by transposition, 10 + 18 = 8a: — a:, 

or 28 = 7x, 



40. (21) 4. 11^ = 5. (ii±^- 2a.), 



(18. Cor. 1.) 51 + 18aT = 75 + IO3:, 

(17) by transposition, 18a! — lOa; = 75 — 51, 

or Sa; = 24, 

.-. (18.Cor. 2.)a! = — =3. 



9x + 31 

(18. Cor. 1.) 1440* + 541a; + 155 = 144a^ + 544a; + 140, 
.-. (17. Cor. 3.) 15 = 3a;, 
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14 Simple ^uatioru invohing one ifnitnoton Quantitt/. 

(18. Cor, 1.) lac- - 67it - 57 = 12«* + 28a; - 817, 

(17. Cor. 3.) gin = 760, 

7fiO 
.-. (18. Cor. S.)»= — = 8. 

53. MultiplyiDg both sides of the eqaation hy 2x + 3, 

IOjt" + 15« + '^' + ^^ + ^ = l&r + 27 + 10«' - 18, 
4a; + 3 



4a; + 3 

(18. Cor. 1.) 14a;" + 39a; + 27 = 13a;" + 45a; + 27, 
and (17. Cor. 3.) 2a;" = 6a;, 

.-. (18. (3or. 2.) a; = - = 3, 



53. (17) by transpositioii, V 10a: + 35 = 4 + 1 = 5, 
.*. cubing both sides of the eqaation, 
10a; + 35 = 125, 
.•. (17) by transposition, 10a; = 125 — 35 = 90, 

and(18. Cor. 2.)x = ??=9. 
10 

54u (17) by transposition, V9a! — 4 = 8 — 6 = 2, 
.'. (19) raising both sides of the equation to the fifth power, 
9a; - 4 = 32, 
(17) by transposition, 9a; = 33 + 4 = 36, 

and (18. Cor. 2.) a; = 2 = 4. 
9 

55. (19) squaring both aides of the equation, 

a; + 16 = 4 + 4%^^+ a:, 

.-. (17. Cor. 3.) 13 = 4%/^, 

and (18. Cor. 3.) 3 = -/i, 

.: (19) 9 = X. 
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Simple Equationi invohiag one unknovm QuaitUty. 

56. (19) squaring both aides of the equation, 

j:-32 = 256-32'/i + a;, 

.-. (17. Cot. 30 288 = 32-/i, 

(18. Cor. 2.) — = 9 = -Jx, 

.-. (19) 81 = X. 

57. (19) squaring both sides of the equation, 

4r + 21 = 4a! + 4\'« + I, 
.-. (17. Cor. 3.)20 = 4Vi, 

(18. Cor. 2.) — = 5 = -^'x, 
4 

.'. (19) 25 =x. 

58. (19) cubing both sides of the equation, 

o* . (bx — c)^zcP. {ex +fx'— g), 
.". (17) by transposition, 

o'Aj; — d* . (e +/) .x = <^c — <Pg, 
.-. (18. Cor. 2.) a; ^ '^"-d^ff _ 



a'b-d' .{e +f) 

59. (19) raiung each side of the equation to the twelfth 
power, 

w + ,)-= <-•+■"' . 

<?.(» + 6)' 
I 



(18. Cor. 3.) o> + e : 
.-. (18.) (» + »)• = 
.-. (19) X + 6 
and (17) by transposition. 



<?.(» + *)' 
1 
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16 Simple £!guaiioiu ittvohinff one vnknottm Quan^tt/. 

60. (19) raising both sides of the equation to the (3ffi)th 
power, 

(^ + Sax + 3? = 3^ + 5ax + b', 
.-. (17. Cor. 3.) a'-b^-Sax, 

and (18. Cor. 8.) °* ~ ^' = at. 
Sa 

61. (17) by transposition, b . Var + d = c — a. 

(19) raising each side of the equation to the mth power, 

6- . (a; + d) = (c — a)-, 

.-. (18. Cor. 2.) X + d = (^^^Y, 
(17) by transposition, a; = (— — - ) *~ ''■ 

62. (18. Cor. I.)3jc + ]16n/^- 160= Sx + 2W« +30, 

-■- (17. Cor. 3.)95'/i = 190, 

(18. Cor. 2.) '/x- — = 2, 

.-. (19) x = i. 

63. (18. Cor. l.)b^x + b^'b = a'/x — a^/l, 

,'. (17) by transposition, {a + b) . %/ i = (a — ft) . '/x, 

and (18. Cor. 2.) ^-t^ . -yb = -Jx, 
a —h 



...„9,(1±1)'.. = .. 



64. (18. Cor. 1.) 24« - 2^/6i - 12 = 24j! - V6i - IS. 

.-. (17. Cor. 3.) 6 = -JWi, 

(18. Cot. 2.) V6 = V;, 

.-.(19)6 = :.. 
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-J Simple Equation! immieing one nnknown Quantitf/. 

65. Since fia: — 9 = («/6a + 3) . WSx — 3), 

•• — = = •/5x-S, 

V5» + 3 



whence •/Qx — 3 — 1 



(18. Cor. 1.) VSa: - 3 = S, 

.*. (17) by transposition, */5x =S +3 = 5, 

whence (19) X — 5. 

66. (19) squaring hoth sides of the equation, 

1 + a:^/JB■ + 12 = 1 + 2a: + a^, 

.-. (II. Cor. 3.) x-/x' + 12 = 2i + «■, 

(18. Cor. 2.) •/!• + 12 = 2 + ». 

(19) »* + 12 = 4 + fe + a?, 

.-. (17. Cor. 3.) 8 = 4», 





md (18. Cot. 2.) 2 = 2 = ». 




67. 


(17) by transposition. 






6 b 






(18. Cor. 2.)-^*^ «* + <**= «- 


h ' 


(19) 


squaring both sides, 













.-. (17. Cor.3.)?^.ii.« = e'-- 
ft 






. ^_f^-<f<e 
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18 Simple Equation* involving iwo unknown QnanH^et, 

68. (18. Cor. 1.) -Ja^-^x + « - 9 = 86, 

.". by tranapoBition, Vaj* — 9a! = 45 — a;, 

(19) Bquaring both sides, a? — Qxzz (45)* — 90a; + a?, 

.: (17. Cor. 3.) 81a! = (45)', 

and (18. Cor. 2.) a; = ^^ = 25. 



SECTION II. 

Simple Equation* involving two unknown Quantitiet. 

1. Multiplying the first equation by 3, 
3a: + 45y = 159, 
but 3a; + y = 27 ; 

.". by subtraction, 4% = 132, 
whence y =: 3 ; 
and 3a; = 27 - 3 = 24, 



2. Multiplying the first equation by 2, 

8x + ISj^ = 102, 

but 8a: — 1^ = 9 ; 

.*. by subtraction, 31y = 93, 
whence y = 3 ;' 
and 4a: = 61 - % = 51 - 27 = 24, 



3. (18. Cor. I.) clearing the equations of fractions, by multi- 
plying each by 12, 

2x + 3if = 72, 
and3x + 2j/=:6S; 
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Single Equation! invoMng two unknown Quantitiei. 19 

and as the coefficients ia this case are not aliquot parts, multi- 
plfing the first by 3, and th« second by 2 j 

6x + 9s- 216, 

6x + 4s=:136; 

.*. by subtraction, 5y = 80, 
.-. S=16; 

.•.^ = 6-2 = 2. 
6 4 

and X = 12. 



4. Multiplying each equation by 8, 

x + 6^= 1552, 
and 6ir + y = 1046 



/. by addition, 65a: + 65^ =: S 

and X + t/= 40, 

but X + 64y = 1552, 



, by subtraction. 



3^ = 1512, 
.-. y:=24; 
anda:=40 — ^ = 40 — 24 = 



5. Multiplying the first equation by 5, 

Sx-l + l%-20 = 75, 
.'. by transposition, 3x + 15y ~ 96, 
and .*. 3! + 5y = 32. 
also from the second equation, 3y — 5 + 123; = 94, 
.'. by transposition, Sy + \2x = 99, 
and .■- y + 4fx=. 33, 
but 2pa + 4* = 128, 



.*, by subtraction, 19y 

.-.J, = 6. 
and X =: 3S - 5; = 32 - 33 = 7. 



= 96. 
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20 Simple Eqttationt involtnng two unknown Quantitiot. 

6. Multipl^g the first equation by 5, and the second by 3, 

452+89 = 350, 
and 21} -131=132. 
Multiply the former of these by 21, and the latter by S, 
and 168J, + 945« = 7360, 
also 168y - lOte = 1056, 
.-. by subtraction, 1049a: = 6294, 

.-. « = 6i 
and 21j( = 78 + 182 = 210, 
.-. , = 10. 

7. Clearing the liist equatiott of fractions, 

28 + 4«! - 10<c + 5i( = 60ji - 100, 
.'. by transposition, 55jf + 6a; = 128. 
Clearing the second equation of tractions, 

15s- 21 +411-3 = 108- 30», 
.*. by transposition, 34j; + 15y = 132. 
Multiplying the former by 3, and the latter by 11, 
18» + 166j( = 384, 
374« + 165j/ = 1452, 

.-. by subtraction, 356a! = 1068, 

.-. a: = 3. 
and 15j = 182 - 34« = 132 - 102 = 30, 
.-.J = 2. 

8. Clearing the first equation of fractions, 

14a, + 14_6y-S« = 98-9y-33, 
,'. bjr transposition, 6« + % = 51, 
and Sir + y = 17. 
Cleariog the second equation of fractions, 

4j, _ Ig _ lOx + % = 4x - lly + 19, 
-•. by transpofiition, 23y — 14« = 31, 
but 7y + 14sr=:119, 

♦ .■. by addition, SOy = 150, 



,y Google 



Smple Equatiom mvohing two unknown Quantttiei. SI 

and ^ ;= 5' 
.-. 2*= 17 -6= 12, 

and « =: 6. 

9. From the first equation, 

64x + 60 - 4* = 32y + 80 + 7a! + U, 
.*. by transposition, 53a; — 3% = 31. 
From the second equation, 

i5f/ ~ Gx - St/ = 30x + lOy + SO, 
.'. by transposition, S2y — SGx = 20, 
but 3% — 53j; = — 31, 



.*. by subtraction, 17a; = 51, 

and a: = 3. 

whence 8y = 9ai + 6 = 32, 

.-. y = 4. 

10. Clearing the first equation of firactions, 

51a; - 9a; - 15y + 867 = 255y + 68ar + 119, 
.*. by transposition, 27py + 26a; = 748, 
and 13% + I3a! = 374. 
Also liom the second equation, 

132 -S6y- ^'^"'^ = Sa; + S - 8y - 5, 



U 

.-. 1474 - 808y - 90a: + 186 = 33«, 
and 308y + 123a! = 1600. 
Multiplying this equation by 13, and the form^ by 123, 
4O04y + 1699a! = 20800, 
1660% + 1599x = 46002, 

.-. by subtraction, 12601y = 25202, 

and y = 2. 
.-. ISa; = 374 - 135y = 374 - 270 = 104, 
and a; =: 8. 
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SS Simple Equatioat involving two unknown Quantitiet. 

II. From the first equadon multiplied b; 6, 

7a; — 21 + 6y - 3ir = 24 + 9a: - 57* 
.•- by ttanspotdtion, 4a! — 6y = 12, 
and 2x — % = 6. 
From the second equatioa multiplied by 16, 

16a! + 8y — 18x + 14 = I2y + 36 — 4a! — 5y, 
.'. by transposition, 2d! + y = ^> 
but ac — % = 6, 



-•- by subtraction, 4y = 16, 

and ^ = 4. 
whence 2a; = 22 — y = 22 — 4 = 18, 

.-. a! = 9. 

12. From the first equation, 3a' + ax = i' + hy, 
but from the second, ax =.c -~ Hby, 
.". by substitution, 3a* + c — 2Sy = i" + fiy, 
and by transposition, 3a' + c — i" = 36y, 
_ 3a' + c — 6' 





3i 






6o 


+ 2c - 2y 


c 


+ 26" - &. 




3 




3 




_ + sy - 


60' 





13, Multiplying the first equation by 2x3x5x11= 330, 
iSIOa: + 180 + 440y - 990 = 990ji - 2145 + I65a! - I98y 
+ 66a:,» 

.-. by transposition, lOUa: — 638y = 1335? 
Abo from the second, 9a! + 12 = 1% — 15, 

.■. by transposition, 9x — lOy = — 27 ; 
mtiltiplymg this equation by 337, and the former by 3, 
3033a! - 337% = - 9099, 
and 3033a! - 1914^ = 4005, 
.-. by subtraction, 145% = 13104, 
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Simple Equaiiom involving two unknoum Quantiliet. S3 



and .'. ^ = 9. 
whence 9a; =10y-g7 = 90-27: 



14. From the first equation multiplied by 6, 

15a; + 39 — % + 3a! + 5 = 54 + l*x — 6y +2, 
.*. by transposition, 4* — 3y = 13, 
and 2x — y= 6. 
But from the second, 7a! + 43 = % — 8+ 16a;, 
.'. by transposition, 9a; + 3y = 57, 
and 3a; + y = 19, 
but 2a; — y = 6, 
.*. by addition, 5a; = 25, 

and a; = 5. 
.'. y = 2a; — 6 = 10 - 6 = 4. 

15. From the first eqiwtion (Alg. 181). 

a; + y : 3a; : : 4 : 3, 

.-. (Alg. 186.) a; + y : a: : : 4 : 1, 

and (Alg. 180.) y : a; :: 3 : 1, 

whence y = 3a;> 

Multiplying the second equation by 60, 

2gy _ 24a; - 315 + 45y = 40 + ac - 5, 

.*. by transposition, 67y — 26a: = 350, 

n which, if the value of y be substituted from the first equation, 

(201a; - 26a! =) 175a; = 350, 



and y = 3a; = 6. 

16. From the first equation multiplied by 30, 
9a; + 12y + 9 - 4a; - 14 + 2y = 150 + 6y - 
.'. by transposition, 5x + 8y = 107. 
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S4 Simple Eguatitme mvohing two unknown QttanHtieg, 

Clearing the second egustion of fractions, 

99y + 55i - 88 - 33a; - 333/ = 84r + 72, 
.*. by transposition, 66y — 62x = 160. 
Multiplying this equation by 4, and the fonner by 33, 
364y-34«a:= 640, 
and g64y + IGSx = 8531, 
.'. by subtraction, 4133! = 2891, 

and j; = 7. 
.-. 8y = 107 - 5x = 107 - 35 = 72, 
and y ^=9, 

17. Multiplying tbe first equation by 12, 

156a! +4y-17+a:-45+9x = 48y+44-24x-14y 
-56, 

.'. by tianspoaition, 190a! — 30y = SO, 
ot 19ir — 3j^ = 5. 
Clearing the second equation of fractions, 
270ar + 540 - 288 - 120y + I44w = 225a! - 45y - 75 - 
56ic - 8y + 80, 

.-. by transposition, 245a! — 67y = — 247. 
Multiplying this equation by 3, and the former by 67, 
735a! — 201^=- 741, 
and lg73j-201y = 335 , 
by subtraction, 538a: = 1076, 

and * = 2. 
whence 3y = 19« — 5 = 38 — 5 =33, 
.-. y=ll. 

18. Clearing the equations of fractions, and transposing, 
3 . (a' - 4*) . a! + 5 . (a' - 6") . jf = {8a - S6) . ab, 

and3.(a'-i').J! + {a+A + c).36y=3.(a+26).o& + ^^, 

+ 

.'. by subtraction, 

(5o' - 86' - 3fli - 36c) . « = (5o - 86) . aft - ^^, 

a +b 
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Simple Eguationi iavolvinff tteo wiknovm Quantitiet. 



. (5q'-8y-3g&-3&c).o6 



and 8a; = (^-^^)-°* _ (.5a~5b).ab _ 3. (o + 6) .aft 
o* _ A' o» - 6' a' - 6" ' 

_ ab 
" '"~ a ~b 

19. Multiplying the first equation by 18, 

4« + % + 7y + 6a; + 11 = 171 - 15a: + 51, 
.-. by tranaposition, 25a; + 9y = 211. 
Also from the second, 30x + \&y + 12 =: 63^ + 42, 
.'. by transposition, 30a: — 4-&y =. 30, 
and Qx — 9y= 6 ; 
but 25a; + 9y = gll, 

.-. by addition, 31a; = 217, 
and a: = 7. 
wbence 3y = 2a: — 2 = 14 — 2 = 12, 
and 1/ =: 4. 

20. Multiplying the first equation by 12, 

12a: — 20y — 2ar + % + 9=:%+4 + 3, 
.*. by transposition, lOa: — 18y = — 2, 
or 5a; ^ 9y = — I. 

From the second, 3ar + ^ + 28 = SOa: - ^ - 480, 
4 2 

.•. by transposition, 77a; — = 508, 

and 308a: — 31(/ = 2032, 

Mnltiplyii^ this equation by 9, and the former by 31, 

2772a; -2793/ =18288, 

and 155a; - 2793/ = - 31, 

.-. by subtraction, 2617x = 18319, 
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S6 Simph Equations involving two unknown QuantUim. 

.-. « = 7. 

whence 9^ = 5ic + l = S5 + l = 3ftt 

and y = i. 

81. From the first equatioii, 

a;y +7ai + 5y +35=a!y — 9a! + y — 9+ lift* 
.*. by trauspodtioB, l&c + 4^ = 68 ; 
or 8a! + gy = 34 ; 
but from the second, Sx — 1% 3: — 36, 

.". by subtraction, 14y = 70, 

.-. 3' = 5i 

and ar =: 3y — 9 = 15 — 9 = 6, 

.-. x= 3. 

9St. Multiplying the first equation by 4, 

6a: + 9 + ^ •*• ^^ = 13 + 6^; + 8, 
ar-3 

., (,7.Cor.3.)^^i^=12. 
^ ^ 2a!-S 

and .*. 3j! + 5y = lac — 18, 

.*. by transposition, 9aT — 5y = 18. 

Multiplying the second equation by 10, 



8,+7 + ^'"-f- 


; 40 + Sji - 18, 


,_4 






.-. (17. Cor. 3.) — 


->^-15, 




y 


-4 




ae-o 






or ^ = 


= 1; 




j,_4 






.-. 2»-J,=S,-4, 




.*. by transposition, ^x 


-%=-4. 




or X 


- » = -2, 




whidi being multiplied by 5, 


5x-Sy=- 


■ 10, 


but 


9x-5y = 


18, 


.-. by subtraction. 


4» = 


88, 
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Simple Egaatioru mvotwug tteo unknoam QacmtiUei. 

and « = 7, 
.-. y = jc + 2 = 9. 



SS. Multiplying the first equation by 3, 

9-2J, 

.-.(17. Cor. 3.) testis =-111, 
'9-2, 

and 4^ + 13x = 22% — 999, 

.*. b; transposition, 218y — ISor =: 999. 

Multiplying the second equation by 6, 

I8« + 55^:3! = ISx + 13 - 12}, 

2a;— 5 

.,(,7. Cor. 3.)^^-^. = !. 

and 189 — 36^ =:ar — 6, 
by transposition, 2« + 3% ^ 194, 
and X + 1% = 97. 
Multiplying this equation by 13, 

13« 4- S34y = 1261, 
but — 13k + 21% = 999, 

.-. by addition, 45gy = 2260, 

and y = 5. 
whence a:=97-18s = 97-90=7. 

24. From the first equation, (18. Cor. 1.) 

IS&r" -18y* + 24a; + 15s»-2= 128*' - ISy" + 817, 

.-. (17. Cor. 3.) 24a; + 15y •= 219, 

or 8a; + 6y = 73. 

From the second equation, by division, 

60-54 
J = 5 , 

2a! + 2y+8 3«!+2y — 1 

e2 
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Simple Eqiuitum* invohing two unknown QtuaUitiet, 

50 _ 54 

26 27 



ac + 2y + 3 3a: + 2y — 1 
.'. 75j; + 50y — 35 = 64a! + 54y + 81, 
by transpositioD, Slic — 4^ = 106; 
multiplying this equation by 5, and the former by 4, 
105a! - 20y = 530, 
and SSa! + 20y = 292, 
.-. by addition, ■ ISTjj = 822, 
. and fc = 6. 
.-. 5j( = 73 - 8a: = 73 - 48 = 25, 
.•- y = 5. 

25. From the first equation multiplied by 4a; — 3, 
16.-+18.y-8»-6i, + '»" + ^'"'-^-"y = 

a» + i 

XQa? + ISxi/ — 8a; + 5y + 28, 

... (17. Cop. 3.) '^ + ^'i' - ^ " "? = 11, + 28. 
2a: + 1 
and96aj + 22a:y — 48 - lly= 22a;y + 56a! + lly +28 
by trauapositiou, 40a: — 22y = 76, 
and 20a: — 11^ = 38. 
From the second equation multiplied by 4a! + 6y + 3, 
Sa:* - ISy" + 22a! + 15j( + 12 = Se" - I8y* + 108, 
.-. (17. Cor. 3.) 22a! + 16y = 96; 
multiplying this equation by 10, and the former by 11, 
220a! + 15C^ = 960, 
and 320x - 121y = 418, 
.'. by subtraction, 271y =: 542, 

and y = 2. 
.: 20a; = 38 + lly = 38 + 22 = 60, 
and a: = 3. 
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Simple Eqvatitmi iavohing two unknown Quantitiet. 29 

SG. From the first equation, 

Gx' _ 24^* + lla? + % + 3 = ftc" + 130 - 34y*, 
.-. (17. Cor. 3.) llj; + 1% = 127. 
Multiplying the second by 3y — 4, 

... (17. Cor. 3.) 4^-48»!--6(H + 64» ^ j,(, _ ,^^_ 
4y— 1 
whence 
i53y —iSxff — 604 + 64a! = 44%— 48 at y - 110 + \2x, 
and (17. Cor. 3.) 13y + SSa; = 404, 
or y + 'kc= SS. 
Multiplying this equation by 14, 

sex + 143^ = 532. 

but lla; + 14^ = 127, 

.-. by subtraction, 45a: = 405, 

and X = 9. 

.•. w = 38 — 4a; = 38 — 36 = 2. 



27. Multiplying the first equation by 66y, 
Sx IS I t^'" + '*^^-y 28a;y-4y _ 76y + 4y' lla; 



and (18. Cor. 1.) 35a! - 27y = 126. 
Dividing the first and third terms of the second equation by 3, 
and the second and fourth by 2, 

4ar_5y + — :5«-4a!+— ::3I-3a::3a;--, 
^ 12 * S 5 

.•. (Alg. 179.) : 6h — 4a; + — : : : 3a; , 

^ ^ ' 12 ^ 3 5 6' 

: : 148 : 15» - 7, 
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30 Simple Equatioru mvohing two unknoum Quantitiet. 
and dividii^ the first aod thitd tenna by 37, 

12 ^ 3 

whence = SOy — l&x H , 

12 ^^ 3 

and .-, 75a! - 35 = 340y - \9Sx + 688, 

b; transposition, 267a! — 240^ = 723, 

or 89ir — 80y = 241. 

Multiplying this equation by 27, and the fonner by 80, 

2403* - 27 X 80y = 6607, 

2800* - 80 X 27y = 10080, 

.*. by subtraction, 397a! = 3573, 

and z = 9. 

whence 9 x 35 — 1^ = 27y, 

or 35 - 14 = 3y, 

whence y = 7. 



28. Multiplying the first equation by 80, the least common 
multiple of 5, 8, 10, 16, 

28x + 96y - 6y — 12 + 3a! — 2 = 400 — Sa, 
.'. by transposition, 36a! + 90ff ^ 414, 
or 2a! + 5y = 23. 
From the second, (Wood's Alg. 184.) 



whence 9a! + 4y + 16 = 27ar — 18y + 9, 

,■, by transposition, 18a! — 22y = 6, 

but fi^m the first, l&r + 45y = 207, 

.*. by subtraction, 67y=201, 

.-. y = 3. 

whence 2a! = 28 — 5y =: 8, 

and a;r= 4. 
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Simple Equations involving two unknown Quantitiet, 31 
S9. Multiplying the first equation by 310, 



whence 515a! — 496y - - 2634. 
From tlie second, (Alg. 182.) 

* 6 3 2 3 

* 6 3 3 3 

1 : 1 : 4* — 3y + 4, 
whence 12a; — 9y + 12 = 3a; — y, 
/. by transposition, lOa; — 8y = — 12, 
which being multiplied by 63, 
620a; - 406y = - 744, 
but 5l5a! _ 496y = - 2634, 
.'. by subtraction, 105aj = 1890, 

and X = 18. 
.-. 4y = 5j! + 6 = 96. 
.-. y = 34. 



30. Multipljnug the first equation by SSa;, 

133a; + 36iBy-18y-6=33icy + 3a:y-Sl + UOa; + 148, 

.-. (17. Cor. 3.) 22ir - 18y = 118, 

and 11a; — 9y=59. 

Multiplying the second equation by 6y + 37, 

4xy + 18. - '^-^ + "— /"y - '35 ^ ,,^ ^ 1|0, 

.-. (17. c. 3.) 18. - ™ I i B^y + si.-aoy-ias 
3 y + 7 
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32 Sifi^le EqttatioM invoking tteo unknowit QuaHtitiet. 

end 

.-. 18xy + 126^- ^^*^"*" "^ = 18j:y + 81a-30y-185, 

170y + l 

3 ' "" 

or 9x 2_L + 6y = — 27, 

.'. a7j: - 34y - 238 + 18y = - 81, 
by transposition, 27aj — I6y = 157, 
multiplying this equation by 9, and the former by 16, 
243a; - 144y = 141S, 
and 176a: - 144y = 944, 

.'. by subtraction, B7x = 469, 
wbence x = 7. 
.-. 9y= llo: - 59 = 77 - 69 = 18, 
and y = 9. 

". v'20-a!, 
which being substituted in the first equation, 

s/v n/20 — ar = ^/20 - a;, 

* 2 

by transposition, ■/» = - */20 — x, 
2 

...(19) y=?^.{30-ar) = 125-~; 
4 4 

This value of y being aubstitutetl in tlie first equation, 

125-— : 20-1 :: 9 : 4, 
4 

.-. S00-29»= 180-9a!, 

and 320 = gOa:, 

.'. X = 16, 

and y = 12S - 100 = 25. 
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Pure Quadratics and otkert which may be solved withoat 
completing the Square, 

1. By transpositioE, Sa^ = 32, 

and x^i ± 4f. 

% (Alg. 180.>a! : y :: 2 : 1, 

.-. X = %. 
Which being substituted in the second equation, 
gy" =: 18, 

and y = ± 3. 



3. (Alg. 179.) a; : y : : 9 : 5, 



Substituting this value in the second equation, 

25 ^ 

.-. 181/ =181 X 2S, 

and y* = 35, 

.'. extracting the square root, y = ± 5; 

whence » = -^ =: ± 9. 



4. (Alg. 182 and 184.) i : y:: a + h : a -b, 
••■ « = r.yi 
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34 Pitre Quadratic! and others vjhich mat/ he 

and .'. &om the second equation, 

a + b , , 

' a + b' 

.*. extracting the square root, y = ± c ^ , 

a + b 

.. X c V ^_ j' 

5. (Alg. 182.) Si- : %■ : ; 25 : 9, 

and (Alg. 184) x" : J- : : 25 : 9, 
(A]g. 188.) » : J :: 5 : 3, 

.-. (21) X = |. 

Substituting this for x in the second equation, 

3 
whence y" = 27, 
extracting the cube root, y = 3. 



= 5. 



6. By subtraction, x" — 2xy + y" = 36, 

.■. extracting the square root, x — y— ±6, 
now, xy — f r=.{x ~ y) , y r=. +Gy, 

and y = + 3. 
.-. iE = 1/ ± 6 = ± 9. 

7. Dividing the two first terms of the proportion \>y x +y, 
(Alg. 18*.) 

1 : x-y :: I : 4, 

.', a: ~ y = 4. 
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solved without completing the Squar 

whence j:' — ^xy + y'= 16, 

but ixy =: S4>, 

.*. by addition, iC* + ^xy + y' = 100, 

and extracting the square root, at + jf — ± 10, 

but X —y = 4, 



.'. by addition, 2x = 14 or — 6, 

and X = 7 or — 3 ; 

and by subtraction, % = 6 or — 14, 

.-. y - 3 or -7. 



8. (Alg. 177.) 


y : i: :: n 


~m : n. 






■■■ (21) 


i-=i==. 


«; 


substituting this i 


in the first i 


equation, 






aa^ + b. 


"-"»..?= 


= c'. 


or 


(na +nb 


-»j).»'= 


:»o.c'. 




ind a: = ± 
= ±1^^ 


nc 






na+nb- 


-mS' 




.J 

na + 


nc 
n6-».6 


•■• y = 





6. (Alg. 182 and 184.) «■:!)':: 348 ; 216, 
.-. (Alg. 188.) .: :i, :: 7 : 6. 



This being substituted iu the second equation. 



, ii!" = 34S, 
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Pure Qutidratici and other* teUch may he 
whence a; = 7 ; 



10. (Al^. 184f.) DividiDg the two first terms by a; — y. 
a; : y : : 3 : 7, 

.:.= % 
7 

substitating this fot x in the second equation, 

7 
or3f' = S48. 
.'. extracting the cube root, y = 7 ; 

andi = ^ = 3. 



II. (Aig. 183.) 2Vx ; 3^j :: 5 : S, 

(Alg. 184.) ^/« ; ^/y : : 5 : 3, 
(Alg. 188.) I ; > :: 85 : 9, 

and a; = — - ; 
9 

Bubstituting tliia in the second equation. 



f-,=.. 


r 16ji:; 16 X 9, 
■■■y = 9; 



_25y. 



Ig. By addition, 2 Va = 10, 

.-. Vi = 6, 
and a: = 605. 
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ioieed without comptetittg the Square. 3 

By BubtTBcting the equations, 3 */y = 4, 
and y = 16. 

13. (Alg. 184.) Dividing the two first terms by v'ai — Vy, 

■/i+ s/y :: 1 :: 8 : 1, 

.-. V^ + Vy = 8. 

and squaring this, x + 2-J xy + y = 64, 

but 4-/^ =60, 



.*. by subtractitm, x — 2*/xy + y = 4. 
. extracting the square root, v'a: — v'y = ± 2, 
but Vic + Vy = 8, 



•■. by addition, g-Zic 


= 


10 OP 6, 


■/ji 


=7 


5 or 3, 


and « 


= 


Si or 9. 


By su1}tnicaoa, gVy 


= 


6 or 10, 


•/y 


= 


3 or 5, 


J 


= 


9 or 25. 



14. (Alg. 184.) Dividing the two first terms by d; — y, 
ic" + icy + y' : a'y : : 7 : 2, 
.-. (Alg. 179.) a? + 2xy + y' : iry : : 9 : 2, 
or 36 : a:y :: 9 : g, 
.-. xy = 8. 
Now, 3^ + 2xy + y* = 36, 
and *xy =32, 



.•. by subtraction, a;* — 2xy + y' = 4, 
extracting the square root, x — y ^ ± 2 ; 
but * + y = 6, 
.*. by additicm, 2x = 8 or 4, 
and X = 4 or 2. 
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t8 Pure Quadratics and othert which may be 

By Bubtiacdon, Sy = 4 or 8, 
and ff = 2 or 4. 

15. From the first equation, x + p := -^, 

which from the second is = 9, 

.'. 3? + 2xy + y' = 81, 
but 4-xif = 73, 



.'. by subtiactioD, a^ — 2xy + y* = 9, 

and extracting the square root, x — y =z ± 3 ; 

but a; + y = 9, 

.', by addition, 3^ = IS or 6, 

and X — 6 or 3. 

by subtraction, 2y = 6 or IS, 

and y = 3 or 6. 

16. Since ic' - y' = (jr* - y^ . (a:* + y*) = 9 . («* + y"). 
.'. 9 . (ar* + y") = 369, 

and jr* + y* =: 41 j 
but a? — y' ~ 







.'. by addition 


a' 


= 


60, 
26, 








and 


X 


= ± 


5. 








by subtraction^ 




_ 


32, 
16, 








and 


y 


= ± 


i. 






17. 


Clearing the second equation 


of fractions, and 


multipljing 


by 


3. 




3^9 


~3a 


J,- = 48, 








but 


^ 


- 


j,- = 56. 





.*. by subtraction, x' — Sx'y + Sxy' — y' = 8, 
extracting the cube root, x — y = 3, 
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sohed without completing the Square. 

whence also xy =: 8. 

.•. a? — ^xy + y' = ♦> 
and iixy = 3S, 



, by addition, a^ + Hxy + y* = 
and a: + y = ± 

but x — y — 



.: by addition, ^x = 8 or — 4, 

and X = 4 or — S. 

by subtraction, % = 4 or — 8, 

and y — 2 or — 4. 

18. Clearing the equation of factions, 

1 + */T"irp _ 1 + vTirp = V3, 

or, gVnir? = V3, 

.-. 4-4a!' = 3, 

by transposition, 43::* =: 1, 

extracting the square root, 2x =i ±1, 

and .*, if = ± -. 

19. Squaring the second equation, 

x'y -i-Sxyi + y'=2 196, 
but from the first, Qx'y + %' = 232, 

.*. by subtraction, x'y — 2xy^ + y* =. 36, 
extracting the square root, xyi ~ y = ± 6 ; 
but a!«i + y =: 14, 



.*. by subtraction, 2y 


= 


8 or 20, 


and y 


- 


4 or 10. 


by addition, 2xyi 


= 


20 or 8, 


.: ^j,i 


= 


10 or i. 


and .-. 2* = 10, 1 J 


VIO. 

andx 
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40 Pure Quadratiet and othen which may be 

SO. Cubing the first eqiution, 

X + SV?^ + gV;^ + y = 216, 
but a; + y = 72, 

•■. by subtraction, SVa^y +3Va;y* = 144, 

or 3 C>/x + Vy) . Vxy — 144, 

or 3.6. V^ = 144, 

.-. V^= 8, 
and aiy = 512. 
Squaring the second equation, »' + 2xy + y* =: 5184, 
but A-xy =2048, 



.•• by subtraction, a? — 2xy + y* = 3136, 

extracting the square toot, a; — y = ±56, 

but a; + y = 73, 

.-. by addition, 2a; = 128 or 16, 

and a; = 64 or 8, 

by subtraction, 2y = 16 or 128, 

and y = 8 or 64. 



21. From the first equation by transpositioii, 

4^" _ £f = lOy _ ^, 
y 2 

or ar . -Z = - . (4« _ 1 

y 2 ^^ * 

.-. ^ = ^. 
2 
Substituting this value in the second equation, 



.-. lly=UO, 
and y = 10. 



n,g,i,.i.d by Google 



be sohed without completing the Square. 

whence ai' =: -^^ = 25, 

and a; = ± 5. 

33. Clearing the equatioD of iractions, 

X- ^g-jr* +a;+ Vg^Tp = a ic . (ar* - 2), 

otar = oa: . (aa;* — 3), 

.-. 1 = a . (^ - 1), 

and oa^ = o + 1, 

. ,_ J. A"+T 
.•. J! = ± *y , 

a 

23 '^n' + »* - ^ _ 1 
a; ? 

a? 6 

transposing, and squaiing each side, 

1+26 
and jc = 



^'l +£ 
34-. From the first equation, 



/\y-x + y~ a! + 2v'(y-a!).(% - a;) = 4 . (% - 
or 2V(3(-ic).(%-a:) = % - ^c, 
and squaring each side, 

4 . (a? - a;) . (% - a;) = V - 12^2/ + *^- 
or 4 . (4^* — bxy + x^ = 9y' — l^xy + 4a;', 
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1^ Pure Quadratict and others which may bv 

and 7y = 8*. 

From the second, ^y' — 9x : --/a^ — 6y :: 1 : -, 
4 4 

•'• tf" — 9x = x' ~ 6y, 
and by substitution, 9a; = jc* , 

, ISa: 15 

whence — — = — , 

40 7 

and jc = 7, 
whence y = 8. 

25. From the first equation, 

8 * Va! y/ 7 

or? (^_+^_8 
8" <ry . 7 

From the second, - . i ^^ = -. 

i xy 9 

Var-y/ 7 9 4 

and a; + y = 8 . (a; - y), 
whence 7x = 9y. 



Hut, ■:— — !^ = 

a;y 


7 K 9' 


(f)' 

•• 7«- 7 
9 


4 
X 9' 


-(fy=^ 


=(!)• 


•••(i)'= 


1, 



nigiiircdbyGoO'^lc 



solved mlhout completing the Square. 
and ac = 9 ; 



andy 



26. Squaring the second equation, 

a^ + 2aj3ji +yi = 36, 
but from the first, Sail + gyi = 40, 

.*. by subtraction, xi — ^aHi/i + yi = 4, 

and extracting the square root, a^ — yi = ■±2; 

but a^ + yi = 6, 



.-. by addition, arf 


= 8 or 4, 


and a^ = 4 or 3, 






.-. j;= ±8or ±2v'2. 






by subtraction, 2yi = 4 ot 


8, 




J/1 = 8 or 4. 






.-. J = 32 or 1024. 






37.' By transpositioo, 






nf + iafy + 6«' y + 4^y + j- 


= 1296, 




.■. extracting the root, « + y =: 


±6, 




but ie — y z 


= 4, 




.-. by addition, ar = 


lOor- 


■2, 


and > = 


5or- 


■1. 


by subtraction, 2y = 


2or- 


10, 


•■• 9 = 


lor- 


s. 



28. o" . (ai - 1)* + « _ 2rf + 1 = 2 . (I + I), 

.-. o" . (J - 1)' = » + 2J + 1, 

and o» . (ri - 1) = ± (J + 1); 

by transposition, (a" T 1) . a^ = o" ± 1, 

aft 
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Pwre Q,uad/tatvi» and othert which may be 






S9. Multiplying the numeratoi and denominator hy ^a ~ 
•J a — a;, 

(v^a — -J a — x f _ 

X 

whence "J a — 'J a — jr = ± -J ax, 

by transposition, 'J a + -/a x — Va — x, 

squaring both sides, a + goVa; + oj; = a — a;, 

.-. (17. Cor. 3.) (o + 1) . a: - ± gaVa, 

and (o + 1) . Vi = ± 2a, 

2a 



' "^ ~ (o + !)'■ 



30. Multiplying the numerator and denoininatoc by '^x + 

9 

whence Vo: + -/x — y ~ ± ^-^y, 

by transposition, •^x — y =■ ± 2Vy — i/x, 

squaring both sides, a; — y = 4y :p 4 ^^a! y + jJj 

.-. (17. Cor. 3.) 5tf= ± i-Zxy. 

But irom the second equation j y ■=4:'/x; 

.: 5-± Vjl, 

and y =; 25. 
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aohed without completing the Square. 

.: Wx = 35, 

. 635 
and X = — . 



and from the second, 


(«-»). 


^, = 1 


4 


= 16, 




3 


= 4; 




whence x ■ 


-S=3i 




but 


2«y + j' 

4«» 


'= *, 
= 33, 



.*. by addition, ib* + Sxy +^ = 36, 
and extracting the square root, x + y — ±6; 
but X —y = 2, 



.-. by addition, 2x =: 8 or — 4, 

and j; = 4 ox — 3. 

by subtraction, % = 4 or — 8, 

and ff = 2 or — 4. 

S2. Multiplying the numerator and denominator bj Vix + 1 
+ N^i^, 

(^*x+ 1 + -/i^)' = 9, 

.*. extracting the square root, •/4a! + 1 + ■^4ix = ± 3, 

transposing and squaring, 4jk + 1 = 4x + 6 ■</4a: + 9, 

.'. (17. Cor. 3.) 6 Vi^^ 8, 

and 3 '^4i)f := 4, 

.-. 8^/S=v'4, 

and « = -. 
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46 Pure Quadratics and otken which may he 

33. Multiplying the numerator and denominator by a + x - 



and a 



whence a + x + -J^ax + a^ = ± a-Jli, 
transpoMng and squaring, 

3a a; + j:* = a'6 T 3o Vj . (a + a;) + (a + a:)', 
.'. (17. Cor. 3.) ± g«V6 . (ffl + x) = a' . (ft + 1), 
■ '^ • (ft +J) 

34. From the second equation, 

a^ +y' : Zxy :: 17 : 15, 
.-. «' + 2iy +/ : «"-2«J +?■ :: 32 ; 2 :: 16 ; 
and iE+ff:a; — y::4: 1, 
.-. a; : y :; 5 : 3. 

But from the first, J% + i VS = &- ' 






or y = 3 i 
.*. a; = 5. 



85. Since a^^ — ar'j/' = a;'j' . (a^y — xy% 
.: &x'f = 216, 
and jc'y' = 36, 
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solved without completing the Square. 

But fixnn the second equatioa, xy .{x — y)-=i 6, 
.: x-y = ±i. 
whence a? — 2xy + y' = 1, 
and 4rxj/ = 24, 

.". by addition, a^ + ^xy + y' =: 35, 
extracting the square root, a; + y = ± 5 ; 
but a; — « = ± 1, 



.■. by addition, 2ic = ± 6 or + 4, 

.-. X = ± 3 or + 2. 

by subtraction, % = ± 4 or + 6, 

and y = ± 3 or + 3. 

, From the first equation, id , (a;! +■ yl) = 208, 
and from the second, «/* . (art + ^) =: 1053, 
■ (14) ^ ^ gQ8 ^ 16 
y\ 1053 81* 



or - = : 

y 27 

9 ,, ISa;' 



Hence lA .{i^ -^ — irf) 



and a; = ±; 8. 
whence y = ± 27. 

37. Dividing the second equation by the first, 
aw — a^ yi + y5 = 577, 
but aii + a^ y3 + j/i = 1009, 
.■, by subtraction, 3a^y* =: 432, 

anda^y* = 216; 
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Pure Quadratics and othert which may be 

whence as! + 2idyi + ^ = 1225, 
and ari - 2aA^ + y) = 361, 
,'. extracting the square root, a^ + |/1 = ± 35, 
and 3!* — yi - ± 19, 



.-. by addition, 2jcI 

and J* 

.-. a! 

by subtraction, 2yi 

■■■ s» 

•nd y 


= ± 34 or ± 16 
= ± OT or ± 8 
= 81 or 16. 
= ± 16 or ± 54, 
= ± 8or±27 
= 16 or 81. 


From the second equation, 

«• + »■- 

from the first, 3a;y . (jj + y) + 


3«'-3y"= 12, 
ar- + Sy- = 204, 


-. by addition, {x + yf 


= 216, 



and * + y = 6. 
Hence j:' + 2xy + y* = 3 
but firom the first, ar* + 6a;y + y* = 6 
-■. by subtraction, ijcy =3 

whence x" — 2a:y + y* = 4, 
and extracting the square root, x — y = ± ! 
but * + y = 



.*. by addition, Hx =: 8 or 4, 

and a; = 4 or 2. 

by subtraction, 2y = 4 or 8, 

and y := 2 or 4. 

. Squaring the first equation, 

irV . (ar* + 2a!y + y*) = 7056, 

hMt3?y'.{x' +y') = 3600, 

.'. by subtraction, a^t^ . 2ary = 3456, 
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xohed withotit completing the Square. 

and i' y' = 1728, 

.-. «J,= 12i 

and consequently, x + y = 7 ; 

and y + y* = 25 J 

but 2x^ =z24; 

.-. by subtraction, x' — 'Zxy + y* — 1, 
and extracting the square root, ar — y = ± 1 ; 

but X +y = 7, 



.*. by addition, 2a: = 8 or 6, 

and X = 4 or 3. 

by subtraction, 2y = 6 or 8, 

and V = 3 or 4. 



40. Dividing the first equation by the second, 
^ - «• _ 7 



.-. 9^' - V = ^a^ + 7/, 
and by transposition, 2x' =: 16^*, 



Whence fct*i/ = 
% 
and .'. y = 3; 
and a: = gy = 6. 



41. Multiplying the numerator and denominator by a!*"", 
a;^«-»>'-n«» + 1 _ = 



whence {a' ~ 1) . a;<" + ">' = a' +1, 
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Adfected Quadratics involving 
and a^"*"' = — , 



■fer- 



SECTION IV. 
Adfected Quadralict involving only one unknown QuantiUf. 

1. Completing the square, a;* + 4a; + 4 = 144, 

and extracting the root, x + S = ± l^i 
whence ar = 10 or — 14. 

2. By transposition, a:' — 6a; = 72, 

completing the square, a:* — ftr + 9 = 81, 

extracting the root, a: — 3 = ± 9, 

and a; = 12 or — 6. 

3. Adding 8 to each side of the equation, in order to complete 
the square, a;* — 10a; + 25 = 9, 

extracting the root, a; — 5 = ± 3, 
whence a; = 8 or 2. 

4. By transposition, a;' — a; = 210, 

1 1 841 

completing the square, a;' — a? + - = 210 + ~ = , 

4 4 4 

2 
,\ a; = 15 or — 14. 
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only one unknowti Quantity. 

5. By transposition, Ba^ — 9x= 84, 
■ ■. ar* —33; = 28, 

completing the square, a;' — 3je + ~ = 28 +- = , 

4 4 4 



whence a; = 7 or — 4. 



extracting the root, .. _ 



6. By transposition, Tx* — 21x = g80, 
.-. a^ — 3a; = 40, 



7. By transposition, — + — = 34^, 

multiplying by 3, ar* + — = 102f = — . 

completing the square, ' 

x' *^ , 36_513 36 _ 2601 
5 25 "~5 25~26' 

extracting the root, a; + - = ± — , 

'^ 5 5 

Q 57 
,■, X = 9 or . 



8. By transposition, = 4y, 

■ a^~^ = ^ 
4 4' 

, ,. .. , 3a; 9 27 9 441 

completinir the square, ar — — -i = — + — = , 

4'6446464 
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Adjected Quadratict invohnng 

extracting the root, x = ± — , 

.-. * = 3 or - -. 



9. (18. Cor. 1.) a^ + 4a; + 7aT - 8 = l^r, 

.'. by transposition, x* — ^ = 8, 

completing the square, ic' — 2a; + 1 = 9, 

extracting the root, x—\ = ± 3, 

.-. a; = 4 or — 2. 

10. (18. Cor. 1.) 4a;' - 36 + a; = 46x, 

bj transposition, ^ ~ 45a; = 36, 
completing the square, 

^ 2601 



fl' = --f^ 



45 
eztractiug the root, 2a; = 



.-. 2a; = 24 or - -, 
and a! = 12 or . 



11. (18. Cot. 1.) 32a: - 5a; + x" = 18 + &t + aa;*, 
.'. by transposition, 5a? — 21a: = — 18, 
completing the square, 

441 18 81 



5 10| 

extracting the root, . 



x* - 

" ' '-' 100 6 100' 



10 10 
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onlj/ one unknown Quantity. 
12. Multiplying by ac — 5, 



compleUug the square, 

10 ''^ 20 1 " 400 2 ~400' 

. 119 ^19 

extracting the root, a; — ± — , 

20 20 



3. Multiplying by a; — 7, 



.-. ar" + l&B - 316 = ix" - 19je - 63, 
and (17. Cor. 3.) a;* - 37a: = - 252, 

mpleting the square, a;" — 37a; + — = 252 = 







X 


-3 


■ 


(17. Cor. 3.) 


14- 


63- 


■9». 
■3 


= .c, 


.-. n»-4a- 


- 63 + 9a! : 


= «■. 


-31, 


bj transpoBitioD 


.*"■ 


-26»: 


= - 


105, 
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a Adjected Quadratics involving 

completing the square, a^ — 26a: + 169 = 169 
.-. « - 13 = ± 8, 
and X = SI or 5. 

15. Multiplying by 28, 

3-84 c 
fe - 5 
. (17. Cot. 3.) 345 



•. 460iE — 676 - 112 + 28» = 148«' - 185x, 
by transposition, 148»' — 673a: = — 687, 
^_673^_ 687 
148" 148' 

completing the square, 

673_ , 6731' _ 67Jl' ^ _ 46225 

" i4« ~ an" 




673]' _ 67S]' 
2961 296l 



16. (18. Cor. 1.) a:' + 11a; + 9 + 4« = 7a:", 
.'. by transposition, 63:" — 15a: = 
-„j ... 5a: _ 3 



1 .• .u . 5a: , 25 25 , 3 49 

completme the square, ar + — = 1 — = — , 

"^ 2 16 16 2 16 
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mly one unknown Quantity. 



17. Multiplying bjr 18, 



4a: + 3 

7ga!-54 



(17. Cor. 3.) 

4a; + 3 

.-. 43^ + 3jt + 7ar - 54 = 80a: + 60, 
or 4a;' — 5a7 =: 1 14, 

completing the square, 4a!' — 5a: + - = 114 + - 

4' 1 

extracting the root, 2a: zz ± — , 

4 4 

.-. 2a: = 13 or - — , 
2 



18. {18. Cor. 1.) ac' - 5a: = 7a: + 420, 

by transposition, Sa:' — 12a; = 420, 

or a:' - 4a: = 140, 

completing the square, x' — 4a; + 4 = 144, 

extracting the root, a: — 2 = ± 12, 

.-. X = 14 or — 10. 

12. Multiplying by ^, 



,1849 
16 ' 



a: + 5 



.-. {17.Cor.3.)§^-^ = a: + ]4. 

whence 8a:* — 20a; = x' + 19a: + 70, 
(17. Cor. 3.) Ta:* - SQx = 70, 



3y Google 



56 Adfected Quadratics involmng 

completing the square, 



-f-i 


' _ 1521 
~ 196 


+ 10 = 


.3481 
196' 


extracting the root, x — 


U 


59 


and ■*. a 


. = 7 or 


_ 10 

7" 




20. Multiplying by 2x, 

23^ + -kc 
3T- 1 
by transposition, 


2i' + 4»_ll» 
«:- I 3 


+ 4. 


and gar* + *ic = 


(11...)... 


-1), 


= 


1^, 


i-*' 




by transpositit 


5«' 
"' 3 


iii_ 

3 


4, 


audi' 


11 

5* 


, 12 
■ 5' 





completing the square, 

s"" lol 100 5 lOO' 



21. Dividing the equation by 2, 



X + 2 :tx' 

. (18. Cor. 1.) lar* - 9a:" - 18a: = 10a; + 20, 
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1 



onUf one vnhumn Quantity. 
(n. Cor. 3.) a»" - 28« = 20, 

. . 28 ao 

and 3^ a; = — , 

3 S 
completing the square, 

J as^ 196 _ 196 20 _ 256 
3* 9 9 3 9 ' 

14 16 

extracting the root, x = ± — , 

^ 3 3 

.". X = 10, or . 



22. (18. Cor. 1.) 40x + 27i - 135 = 13^^ - 65a:, 
.■. by transposition, 13a;* — IS^r =: — 135, 
135 
" 13' 
completing the square, 

~ . 4856 _ 135 _ 2601 

'169 13 ~ 169' 

extracting the root, a,-*'- ■"' 



, 132 , 661' 

a:' X H : 

13 13| 



13 13 



23. Multiplying by 45, 
„,^ „„ , 135i- 



4«- 12 

135«- 



by transposition, ^x + 



4a!- 12 

.-. 184a!" -552i + 135«- 1080 = 2268a; -6804, 
(17. Cot. 3.) 184a!' - 2685a! = - 5724, 

. _, 2685 5724 

and 3r . a! = , 

184 184 
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Adfected Quadratics invohing 



completiDg the 


square, 








. 2685 
184 


*368 


7209225 
3681- 


5724 
184 


2996361 


.3681' ' 


extracting the root 


2685 
368 


= ± 


1731 
368' 




.-..= 


-'S 







24. Clearing the equstioa of fi-actious, 

6«" - l&t + 6»' - 39x + 60 = 26 . (/»• - 7a: + 12), 
.-. (17. Cor. 3.) 13x' - 118a: = - 240, 
240 
13' 
completing the square, 



^'_3481 
' 131 169 " 



"8 _ , Ml" _ 3481 240 _ 361 
13 169' 
. 19 



25. Multiplying by 2 . (10 - »), 

4. + 6 = i5£.-li^ - 130 + 13», 
25 -3i 

1, . ■•• i<i« o 40a:-4«' 

by transposition, 130 — 9a: = , 

25-3x 
.-. 3400 - 633» + 27aJ = 40« - 4»', 
by transposition, 31a:' — 673a: = — 3400, 

"" 31 ■'" 31 ' 

completing the square, 

aJ - — a: + —I' = ''^^^^ _ 5*5 = 31329 
31 '' w\ W 31 -^' ' 



n,g,i,.i.;:byGoO'^lc 



ottly one unknown Quantittf, 

extractmB the root, x = ± , 

.-. a: = 13||, or 8. 



26. Multipljiiig by t&r, 





3a; + 7 




' 




by tr«i.poatioi., 48x - 88 = ^^ "'"'', 




.-. 129i" + 37* - 616 


= 39a:'- 


91», 




(17. Cor. 


3,) 90a!' + 128a: = 616, 






-1-= 


,308 
45' 






completiDg the square, 










-S- 


.Sa- _ 1024 


.308^ 


14884 




extractiDg the root, x -t 


45 


188 
45' 






a: = 2or- 


154 
45' 






27. By transpositdon. 


at- 9 - 


4« + 7 


'=- 


iat-11 
sx-a ' 


multiplying by 4ie + 7, 










Sic" _ gga; - 63 - 


&t"-16 = 


4&t' + 40a;- 


■Jl 



oi2Zx + 79 — 



2ie-3 
48«" + 4fl« — 77 



Sic-a 

. 4t«' + 92« - 237 = 4««" + 40a! - 77, 

(17. Cor. 3.) 4»" -p&c = - 160, 

or *" — 13a: = — 40, 

I 2 



n,g,l,.i.d by Google 



Adfected Quadratics invoking 



con^pleting the square, 



. ^ 13 .3 

extracting^ the root, a; — — = 2: -» 

.'. a! = 8 or 5. 



28. Multiplying by 2, 

gfl! + 5 _ j;' + 20 
x +9 X + S' 

.-. gic* + 21a; + 40 = j^ + ITar" + 72ic - a^ - 9a;' - 20a: - 
180, 

and (17. Cor. 3.) ftc" + Slar = 220, 
, 31 220 



and a;* H 



completing the square. 



6* 144 144 6 144' 

. , 31 79 

extracting the root, x -{ =: ± — , 

** 12 12 



29. Multiplying by (Sa: +4) .{x + 6), 

2a! + 4 



2a! + 4 

, 15a^ + 110a: + 120 = ISa:" + 88a: + 10*, 
.-. (17. Cor. 3.) 3j:' - 22a; = 16, 



n,g,i,.i.d by Google 



onbi one unknown Quantity. 
completing the square, 

3'* 9~9"'"3~9' 



SO. Multiplying by 5a; . (5a: + 18), 
20» . (5x + 18) 



- = 49a; + 90, 



at + s 

.-. 100«" + 360a! = 98»" + 327» + 270, 
and (17. Cop. 3.) &>■ + 33x = S70, 

.-. «■+ — .»= 135, 
2 
completing the square, 

, 33 1089 1089 ,._ 3249 

2 16 16 16 

extracting the root, a; + — — ± — , 
4 4 

and .■. a: = 6 or . 

2 

31. Multiplying by (2 + 4a:) . (2a: + 12), 
8.(2+4»).(2, + 12) j^, + 62a: - 204 = 16.- + 20a: 

9 + 5i 
+ 6, 

... (17. Cor. 3.) 8-(8'^ + °g' + ^) = 2,0 _ 42a:, 

9 + 5a: 

whence 32a:' + 208a: + 96 = 945 + 3S6a: — 105j:', 

by transposition, 137a:' ~ 128x = 849, 
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6s Adfected Qaadratict involving 

, . 128 849 

and ar x =; , 

137 137 

completing the square, 

Ig ^ _ 4096 , 848 _ 120409 

137'' "*" I37I ~ W? 137 "" 1371* ' 

_.•.•.. «* ^347 

extractinir the root, j: = ± , 

' 137 137 



32. Dividing every tenn of the equation by 4, 
3 2 _ 8 

5 — a; 4 — a:~a! + 2* 
.-. 3 . (4 - «) . (» + 2) + 2 . (5 - a;) . (« + 2) = 8 , (6 - It) 
•(4-»), 

or (22 - 6«) . (x + 2) = 8 . (20 - 9a: + »"), 
or 44 + 12« — 5«" = 160 - 72» + Si", 
by transposition, 13** — 84a! = — 116, 
completing the square, 

x- - 5ir + i§" = i^ 116_256 
iy 131 169 13 169' 

4^ 16 

extracting the toot, a: = ± — , 



13 13 



whence a; := — or 2. 
13 



33. Multiplying by 2a; - 2, 

3ir-Ji±i = 8-«- + «'-x=8-a,, 
3 — a; 

.-. (18. CW. 1.) 4a;' - 6a! + 2 = 24 - 11« + «", 

by transposition, 3a!* + 5a; = 22, 

completing the square, a;' + 5a; + — = —+ — = —, 
' 3 36363 36 



nigilircdbyGoO'^lc 



on^ one unknown Quantity. 

extracting the root, x + - = ± — , 
11 



34. Multiplying every term by x, 

3 6 _11 

6~x x + 2 5' 

.-. 15a; + 30 + 180 - 30x = 132 + 44x - IW, 

by transposition, I la;* — 59x = — 78, 

fiompleting the square, 

_ 3481 78 _ 49 

"a 

extracting the root, x 
.: x~3c 



35. Dividing every term of the equation by a 

4jc + 7 5 — a; 4a; 



3 +a! 



3h 

and 189 + 63a; + 855 - 171a; = 120a; + 40a!*, 
by transposition, 40x' + 228a; = 1044, 
, 57 1044 



completing the square, 

lo"" 20 400 . 40 ~ 400 ' 
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Adfected Quadratics involving 



extractiiur the root, x + — = ± , 



. (18. Cor. 1.) ic* + 2j^+ 8 = x* + ar" + 3^!" + 2* - 48' 
.-. (17. Cor. 3.) 3a^ + 2x = 5G, 



37. MultiplyiDg the equation by a; . (ar + 12), 

. .. ... , 78ar* + 936a; 

jc" + 24a! + 144 + iE* = , 

15 

whence SOar* + 360a; + 2160 = ISj^ + 936a:, 

and {17. Cor. 3.) 48a;' + 576a: = 2160, 

or a:* + 12a; =: 45, 

completing the square, a;' + 12a; + 36 z: 81, 

extracting the root, a; + 6 = ± 9, 

.-. X = 3 or - 16. 

38, Squaring both sides of the equation, 

28x' + 39a: + 5 = 900, 

■ iff' + ~ - — 
28 ' "^ ~ 28 ' 

completiDg the square, 



^> _, ^ 1521 _ 101761 
56| ~ 28 5^' ~ 561' ' 



n,g,i,.i.d by Google 



onb/ one unkncwn Quantity. 



. , 39 _^ 319 

extracting the root, x + — — ±. — , 



39. Clearing the equation of fractions, 

Sl-x = 3x-—*/x, 
5 

by transposition, 4« "/x ~ 81, 

5 

completing the square. 



5 20l 


400" 


400 ' 




extiBctiug the root, 2*/ 


- 19 _ 
20 


20 




.-. i-Zx = 10 


or- — 

lo' 






and </; = 5 or - — . 








20 








6561 






.-. a: = 25 oi 


400' 






40. Multiplying the numerator 


and denominator of the first 


fraction by a; — -Jx, 








«■-« 


«■-« 






(« - VJ)- 


4 ' 






.-. (I- V. 


■=4, 






and I - Vi 


= ±2: 






completing the sguare, x — Vic 


^H 


q 
± 2 = - or 
4 


7 
? 



extracting the root, •J'x = ± r or ± , 
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Adfected Quadratics involving 
. ^ X = 2 or — 1 i or , 



41. Clearing the equation of fractions, 

11a; — llV^TT = 5a: + 5Va; + 1, 

by tianspositioD, 6a: = 16v a; + \, 

whence Qa;" = 64aT + 64, 

.-, 9j!' - 64a: = 64, 

completing the square, 

, ^, 321' 1024 , (I. _ 1600 
ga:" - 64a: + — = — ~ + 64 = -— , 
3l 9 9 

. , o 32_ .40 
extracting the root, 6x — — i -—i 

.-. 3a: = 24 or — -, 

and a: ^ 8 or — -. 



42. Clearing the equation of fractions, 

15a:i - So/'x + 2 + \^-J~x = 3x + ISjbI, 
.-. (17. Cor. 3.) 3aT-5V^ = 2, , 



5 ,- 25 _ 2 ^ 25 _ ^ 
completing the square, a:-Wa: + — -- + gg-gg. 

.-. Vx = 2 or . 

3 

and X = 4 or -. 



nigiiircdbyGoO'^lc 



onl^ one unknoan Quantity. 



43. Clearing the equatioD of iiactioDS, and transposing, 

a:' - arf = 40, 

9 9 169 
completing the square, a;" — 3icS + - = 40 + - = . 

4 4 4 

extracting the root, a:^ = ± — , 

2 2 

.'. a^ = S or — 5, 

and X = 4 or — 5H. 



44. Completing the square, 



, _ , 49 ,. 40 225 

^+7a;i + — =44 + — = — , 

7 15 

extractilig the root, ari + - = ± — , 

.-. j;8=4or- 11, 
and a; = ± 8, or ± -JU. 



45. Completing the square, 







16 


16 


16' 




extracting 


; the root. 


..+1 = 

_13 
2' 


^25 
~ 4' 




and d = 3 I 


13 

4' 








I = 729 01 


'(-f)" 




46. 


Dividing by 3, 


«• + 111' : 


= 1107, 




completing the square. 










«' + 14x' 


+ 49=1107 + 48 = 


:1156, 






i2 
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A^ected Quadrattot involving 

extractiDg the lootf x* + 7 = ± 34, 
.-. y = 27 or - 41, 
and X = 3 or — ■/41. 



47. Multdpljing by x*, and 



mpleting the square, 

2 ■ 16 16 16 ' 

IS 

' 4' , 



i a; = 4 or V^. 



4S. Multiplying by xl, 

a^ + 41 = 97 + A 
by transposition, x* — a^ = 56, 

completing the square, x* — ail + - = 56 +- = , 

4 4 4 

and x* = 8 or — 7, 

.*. a; =: 4 or -^Tp. 

48. Multiplying by x, 

a* +a^ = 3 — a^, 
by transposition, Sari + a^ = 3, 

and xi + -iri = — , 
3 £ 



nigiiircdbyGoOt^lc 



onhf one unknown Quantity. 

completme the square, scS + -ai + — = - -4 = — , 

3 16 2 16 16 

extractmir the root, aA = ± -, 

* 4 4 



50. Dividing the equation by 3, and reducing, 

T 4 T 4 

X — -ar* =-, 
3 8 



J 9 3 9 9 

- 3 4 

extracting the root, a; ' = ± -. 



51. (18. Cor. l.)6j:-ajc'-9s/a; + 3ar' = -;B + — + 3jci- 
3 3 



ac" + eVji - 4a:, 



by transposition, lOa; — \b-J x =. — + — , 
dividii^ by 5, 2a: — 3 "J x = - + -, 



n,g,i,.i.d by Google 



70 Adjected Quadratics involving 

completing the square, 

9 ,- ,81 g , 81 121 
5 100 5 100 100 

extiactinir the root, */x — ^ = ± — , 
** 10 10 

.-. ■^x = 2ot — -,- 
5 

and a; =: 4 or — . 
52. Dividing by jt*, 
.: adding 1, and completing the square, 

extracting the root, ( 1 + — )! + 1 = 2+-, 
\ x' / X 

\ jr / X 

,-. squaring, 1+ — =1+ — +— > 



«■ «• 


X 






and 2^-5 = 


2, 








a 


+ 1 = 

4 


9 

*' 


extracting the root, ^ - 

X 


1 _ 
"2" 


■--I 





nigiii.i.d by Google 



only one unknown Quantity. 
.-. - = g, or-1, 



By transposition, acx' — (ad ~ be) . xt^ bd, 
(d_b\ ^_bd 
V a/ ac 



completing the squari 



.._(;?-h..+i.(^-»y=-».^+i,(^->y=i.«+h; 

Vc a/ 4V a' a c 4\c a' 4V a/ 
extracting the root, x .1 1= ±-.C- + -), 



54, By trsnspoaition, — 2 . - . — = , 

6' c b c' 

b ax y _ y - ^ 

c b e' c' 

ax b , ^/6' — d" 

;, = ± , 

be c 

b b± ■/&*-(? 



55. Completing the square, 

9a*b*x' - %% . Sa'b'x + o' = a' + b', 
extracting the root, Sa'b'x — a:= ± -^a' + b', 
_ a± \^^M^' 
Sa'b' 

56. Mnltiplying every term by (o + b), 

{a + bf . a? — c . [a + b) . X = ac, 



3y Google 



7S Adfected Quadratics inwdvinff 

completing the square, 



57. Squaring both sides of the equatioa. 

9.(118-83!) = 361 +38-/Sx + '7 +3x + 'J, 
.-. (17. Cor. 8.) 640 - 75a; = 38 -/Sx + 7. 
and squaring both sides, 

409600 - 96000x + SgSSx* = 433^ + 10108, 
by transposition, 56S5a;* — 10033^^ = — 399493, 
or 625*" - I114&C = - 44388, 
completing the square, 

86 25 I 625 

.*. extractinar the root, 25a! = ± - 

25 



58. Squaring both sides of the equation, 

21 + 7 + 3»_ 18+2</2ai + 7. ■JSx -18=7*+ 1, 

••. (17; Cor. 3.) 2^/2a^ + 7 . ^/8» - 18 = 2i + 12, 

and (2« + 7) . (3a! - 18) = (a! + 6)", 

or Ga:* — 15x - 126 = a:' + ISa! + 36, 

whence Sa:" — 27a! = 162, 

, . 27 162 
and ar ar = , 



.yGoot^lc 



otihf one unkfioum Quantity/. 
completing the square, 



lol 



5 10| S 100 100 

extracting the root, x = ± — , 

' 10 10 

.'. a! = 9 or . 

5 



59. By transposition, 

7^'^_5---/10/r + S6= J- + iS, 
2 4 5 

squaring both sides, 

Ka 16 8 a / 5 

or 48 . Cl2i--Z^ - 1 7" s". ^/Io;^:^56^ = ! + 45, 
\ 8 2 2 / 5 

.". = — fc/ 5 . vlOa: + 56, 

8 5 8 2^2 

or 1157a; - 4740 = 980,,^^- 5 . •/TOT+m, 
2 

.-. squaring both sides, 17280649»" + 39408360 + 22467600 

= 960400 . (l&r" + 34« - 280), 

and (17, Cor. 3.) 

2874640a? - 72061960a! = - 291379600, 

. 72061960 291379600 

or ar x = , 

2874640 2874649 

.'. completing the square, 
^_ 72061960 ^ ^ 3603iW85 ['_ 1298231519760400 . 291379600 
2874648'" 28746481 2874648)' 8874648 

460617444OO000O 
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74 Adfected Qvadratict invoicing 

, .. ,, , 36030980 _^ 21462000 
extracting the root, a; = ± , 



287464S 



60. Clearing the equation of firactions, 

4 . (16 — a:) = n . (64 - 9x) + a^ - 5a; + 11. 
,■. by transposition, a? — lOOar = — 651, 
completing the square, 

a;' - lOOa: + 2600 = 2500 - 661 = 1840, 

extracting the root, a; — 50 = ± 43, 

.-. a; = 93 or 7. 

61. Clearing the equation effractions, 

9 . (36 - a;) = 23 . (;c' - 4a;) + 7a^ - 3a; + 4, 
by transposition, aOa;* — 86a: = 320, 
,_86 _3SiO 
so" ~ 30 ' 
completing the square, 

, 320 U44S 



30 301 



gf _ _ _ 

'-■--' 900 ■ 30 900 ' 

43 ^ 107 
extracting the root, x = ± , 



c = 5 or . 

15 



12. (Alg. 182.) 2a! : 2v/i : : Sv/J + 6 : n/S + 6, 
(Alg. ISl.jVi : 1 :: S^x + 6 : Vi + 6, 
.-. (21) » +6N/i = 5Vi+6, 
and (17. Cor. 3.) a; + ^x = e, 

./- , 1 „ , 1_M 



completing the square, x + •>/ x . 

4 



nigiiircdbyGoO'^lc 



mh/ one unknown Quantity. 



.'. ■•a:=:2or — 3, 
and X ::: 4 or 9. 



iS. Completing the square, 



.-. \/ir'+ ll=6or-7, 
and 37*+ 11 =36 or 40, 

.-. x" = 25 or 38, 
and a; = ± 5, or ± V38. 

64. Completing the square, 

(a: _ 6)' - 3 . (ic - 5)i + - = 40 + - = — , 



and .-. (a; - 5)i = 8 or — 5, 
.". a; — 5 = 4 or ( — 5)1, 
and a; = 9 or — 5)* + 5. 

65. Adding 6 to each side and transposii^, 

{x + 6)— 2'/x+"6 = 8, 

completing the square, {x + 6) — "^"Jx + 6 + 1=9 

extracting the root, -J x + 6 — 1 = ± 3, 

■■. Vj! + 6 = 4 or — 2, 

and a; + 6 = 16 or 4, 

.-. a; = 10 or - 2. 
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r6 Adjected Quadraiics invohinff 

66. Subtracting 20 from each side, 

fj!' + 5)' - 4 . (ar* + 5) = 140, 

completing the square, (af* + 5)* — 4 . (a:* + 5) + 4 = 144, 

extracting the root, a!*+6 — 2=:±12, 

.-. j^ = 9 or - 15, 

andx= ±3or±s/^=n5. 

67. Completing the square. 



(a;- _ 7a! + 18) + Vx* - 7ic + 18 + - =: 24 + 18 + - = 
4 4 

extracting the root, "/i* — 7af + 18 + - = ± — , 



mi-/x' -7x + 18 = 6 or -7; 
whence ic* — 73! + 18 = 36 or 4Q, 
and J!*— 7ir = 18or31, 
completing the square, 

. - , 4S ,B ,49 «, , 4S 121 173 

a!* — 7a! + — = 18 + — or 31 H =: or , 

4 4 4 4 4 



r = 9 or — 2, or - 



68. (17. Cor. 1.) 4a:' - 9a! - V4a!' - 9a; + 11 = - 5, 
completing the square, 

(4a!'-9a!+ H)-V4ar'-9a! + 11 +^=11-5 + 1=—, 
4 4 4 

1 , 5 



extracting the root, V4a!' — 9a! + 11 



.-. ^/4aJ_9-c^.ll =3 or -2, 
and ta!* — 9a: + 11 = 9 or 4, 
.-. 4a:' — 9a: = — 2 or — 7, 



nigiiircdbyGoO'^lc 



only one unknown Quantity. 



completing the square, 



4- 



4ic'_9ic + -l = — - 

'' 16 16 16 16 

9 7 nZ — gi 

extracting the root, 2fl; — - = ± - or ± , 

4 4 4 

. 1 9±*/^3r 
.*. g* = 4 or -, or , 

g 4 



69. By transposition, 5a; + 3:* + ••/ 5as + a^ ~ A&, 
completing the square, 

(5a; + a;^ + */5^+^ + - = 43 + ^= — 



,'. '^5x^0? =6 or — 7, 
and a!* + 5aj = 36 or 49, 

,25 169 S21 



. .- .1. . , 5 ^ 13 ^ V2gl 

extracting the root, x -\ — = ± — or± , 

"* 2 2 2 



70. Multiplying by 2 . (a: + 2)i, 

2 

17 
by transposition, (a; + 2)' . (a; + 2) = — 4, 
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*° Adfecied, Quadratics mvahing 

completing the square, 

(a; + 2)' . (a; + 2) + = ■ — 4 = , 

^ ' 2 ^ ' 16 16 16 



71, Completing the square. 



X 


+ 4 


Vi + 4 


a; a; 






extracting 


theroo 


■>/-. 


^fr 


= ± 


5 




^x + 4 ^/I v'. 


• 






and- 


+ 4 a; X 






.-. x' 


-9« = 


36, or a;' - 


48« = 


196. 




n the first 


case, ar* 


-9. + 51 
4 


= 36 + 


81. 


_226 
4 ' 



extrscttoff the root, x = ± - 

2 i 

.-. ic=12ot-3. 



In the second case, 

a;* — 4©a; + - 

a!| 4 

VSISS 



4g|' _ 240 

2I ~ 4 

extracting the root, 
and a; = 



2 4 

4d±'^3185 



7 + a; 
72. Multiplying the equation by , 
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onlt/ one unknown Qaantity. 

ft + I V. 29 7jt£__j 

\T -J 10 ■ 7 - « 

completing the square, 

/■ 7 + x V _ ^ 7+_£ ^ ffl|' _ 841 , _ 441 

Vt - a!' 10 ■ 7 - a: 3ol 400 ~ 400' 

. .■ .k . 7 + a: 29 ^ 21 

extractinir the root, — = ± — , 

7 - a: 20 20 

T +x _ 5 2 

" 7 - » ~ 2 °' 5' 

whence 14 + 2a: = 35 — 5a;, 

and 49 = 7a;, 

.-. a; = 7, 

ot 25 + 6x = 14 — 2a!, 

.-. 7a: = - 21, 

and .-. a: = - 3. 



73. Multiplying the equation by , 

3a:— 5 

/3x +5%' _ j^ 135 3a! +5 

\3a: - 5/ ~ 176 ' 3a! - s' 

transposing and completing the square, 

/ 3a: + S V _ 13S 3a: + 5 1^' _ 18225 j _ 14ai29 

\3a: - 5' 176 ■ 3a; - 5 352| 123904 ~ 123904' 

, 3a: + 5 135 _. 377 



. 3a! + 5 _ 
3a;-5 


:15or-lli 
11 16 


whence 33a; + 


55 = 4«x-8( 


and 15,1 


= 135, 


.*. X 


= 9| 


or 48a; + 80 = 


= - 33a; + 55, 
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Adfecied Quadratict invoicing 

and Six = - 26, 

- _^ 
"*~ 81* 



74. Multiplying by >/x, 

ai^x + X + 2^x = x' + x — 4i, 

.-. (17, Cor. 3.) {x +2).^x = a^-*, 

.: (18. Cor. 3.) s/i =: a: - 2, 

by tTBDSposition, x — Vie = 2, 

completing the Bquare, x — •■/ x +- = 2 +- = -, 

extracting the root, ••/x = ± -, 

2 2 

.'. V« = 2 or — 1, 
and ;r = 4 or 1 . 



75. Completing the square, 

- j^ 6 . ^ _ 351 + 9 ■ 85 _ ffre 



whence 5ic» = 9a^ — 36, or = — SSaT* + 156. 

In the former case, 4^ = 36, 

and 2a; = ± 6, 



In the latter, 44a!' = 156, 

A ^ 

and J! = ± V — . ' 
11 



n,g,i,7c.db*yG00'^lc 



onl*/ one unknown Quantity. 
76. Transposing and completing the square, 

extracting the root, a; + - H — = ± — , 
.-. a: + - = 6 or - 7. 

X 

In the former case, a;* — 6* = — 8, 

completing the square, ar* — 6a; + 9 = I, 

extracting the root, x — 3 = ± 1, 

and a; = 4 or 2. 

In the latter, a:* + 7a! = ~ 8, 

49 49 
completing the square, a!' + 7ic + — = 8 



77. Completing the square, 

ar — 4 ic — 4 a: — 4 

extracting the root, ■'/x +4 = d: — ;= 

•Jx — 4 V 3 



. s/iE + 4 = 



B 



•Jx — 4 ■/« — 4 

and X*— 16= 9 or 1, 
.-. j;'=:26orl7, 
and a; = ± 5 or ± */ 17. 



/ 12^ / 12 

78. By transposition, V 12 — — = a;' — ^ a^ — —, 
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Adjected Quadralics invohnng 

by squaring, 12 - ^ = x* - Sa^ ^^a;' - l| + a^_i?, 

.'. 12 = a;' — 2a; -/a;' — 12 + ar*, 

and («*- 12) - 2arv'a;*-12 + a:" = 0. 

extracting the root, ■-/ a;* — 12 — a; = 0, 

.-. a!* — 12 = a:", 

and a;* - a;" + 1 = 12 + - =: — . 



and x' = 4, or — 3, 
whence x'= ± 2, or ± ■/ — 3. 

79. Completing the square, 

V ar/ V 3a;/ 4 4 4 

extracting the root, a^.(lH \ =± — , 

.-. i' + 5 = 10 or - 7, 



extracting the root, a: + ^^ = ± — , 
6 6 

and j; = 3 or , 

3 
And in the second case, 

X' + - + — = — _7=-?5i 
3 36~36 ~ 36' 

, 1 ±^/^251 
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only one ttnknown Quantity, 

Oft D * ■.■ . ,, 64 SSjt* 6x 

eu. By trfuisposLtion, a; + 15 + ^^ = -J , 

«» 16 2 

1 ^- .k _» , ic , 64 ^ftr* ,&«:,, 

completmg the sqiiare, ar + 16 H = -1 +1, 

a^ 16 2 

8 f5x ,\ 

extractiDg the root, x -\ — = ±l — + 1)- 

X *■* / 

In the formei case, ar* + 8 = \- x, 

4 

.-. — + a; = 8, 
4 

completing the square, \- x + I =9, 

4 

extracting the root, — + 1 = i 3, 



and - = 2 or — 4, 
2 

.-. j; =: 4 or - 8. 



In the latter cme, «■ + 8 = 


4 


— Xt 


■■f- = - 


•8, 




ipleting the square, + x + 


1_ 1 
9 9 


-8 = 


Sx 1 
extxacting the root, 1- - 


= ±:^ 


=^ 


^: 


3 ' 



81. Multiplying by ^/«* — 9a*, 

34^ + — z — — 2 ' 
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84 Adfecied Quadratics involving 



by transposition, (ic* — 9)—— N/a:* — 9= —250 
completing the square, 

(.. _ 9) _ !H v?:r9 + IMI' = i™S _ 250 = H 

^ ' 2 4 I 16 1 

117 



82. By transposition, 

(« - ir - «)' - - . (i — If - ») = — , 

completing the square, 

, — ^, ,, 2 , — ri. ^ i ' 341 1 _ 1024 

(a — 1 ' — jc) . (a: — 11 — a;) + - = h - = , 

^ ' ' 3 '9399 

extracting the root, (a; — 11' — a;) = ± — , 



completing the square, 

(«-l)--(,-l). 



extracting the root, (a; — 1) ■ 



'4~ 


48 

4 


or- 


109 
" 12' 


_1 _ 

'a" 


; ± 


7 


■± ^ 


3</3 


± 


V- 


T09 



^yGooi^lc 



onl^ one unknown Quantity. 

8S. x' —2d +a! + {x~ ^x) - 6, 

completing the square, (a: — ^x]' + (a; — Va;) + - = — , 
4 4 



-19 11 

and completing the square, x -~ ■■/ x + - = - or , 

4 4 4 

^3 ± v^n 



13j^ 
84. By tranapositioD, a;' H = 39x + 81, 

;ompletii^ the square) 

. ^ IS*- ^is^* _ 13^' ^ «Q. ^ «, 
3 6 I 6l 

extracting the root, x" + -— = ± ( — + 91, 

In the former case, x* = 9, 
and X = ± 3. 



completing the square, 

. 13 169 169 „ 155 

or -i X + = 9 = , 

3 36 36 36 

13 _^ ^/-155 
extracting the root, x -i = ± , 
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Adjected Quadratics involving 



85. Miiltiplyiog the equation by 6, 

by transpoaition, x' — At -\ = 4H + — , 

x" XX* 

extracting the toot, x = ± ( 2 + - 1 ; 

X \ x/ 

la the former case, a; = 2 + -, 

X 

whence a" — 3«! = 8, 

completing the square, a^ — Sa; + 1 =9, 

and extracting the root, x — t = ±3, 

.-. a; = 4 or — 2. 

4 
In the second case, a; + 2 = , 

X 

.-. X* + 2x + 1 = — 3, 
and JC + 1 = ± v''^, 
.-. a; = - 1 ± s^^3. 



86. Multiplying the equation by ^x — 2, 
completing the square, 

(^^ + :J;y-K^'+7;) + ' = '"• 

extracting the root, -/a! + — = — 1 r: ± 4, 



nigiiircdbyGoO'^lc 



only one unknoten Quantity. 
la the former case, x — 5 -J sc r: — 4, 



extracting the root, "J x •=. ± -, 

2 2 

.-. </^ = 4 or 1, 

and a; = 16 or I. 

In the latter case, a; + 3 "/ x = — 4, 

and X + Ss/ic H — = 4= , 

/- ■_ 3 ^ ^^^7 

.•. vx + - = ± , 

2 2 



2 
. 1 +3V^y 



87. By transposition, 4iir' — 4a^ + - 



completing the square, 

(gx- _ x)' - i- . {gar' - a;) + — = 33 + — = — , 
^ 2 ^ ' 16 16 16 

extracting the root, (2a;' — a;) = ± — , 

4 4 

.-. gar" - a; = 6 or - — . 
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Adjected Quadratics involving 



extracting the root, 


4 


-i 


3r± 


and a! = 2 or - 


_3 




EM. 



88. Completing the square, 

{a;_g)'_6xi .{a; -2) + 9ic = 24 - 6a; + ISirf, 
and extracting the root, 

a: - 2 - 3irf = ± ^/24 - 5j; + ISari, 
and squaring both sides, 

(a: - 3xi)' - 4 . (a; - 3a:S) + 4 = 24 - 6 . (ar - Sa^), 
by transposition, {x — 3jd)' + (a; — 3a4) — 20, 
completing the square, 

(ar_ 3a4)' + (a; _3ad) + i = 20 +i- = ^, 











2 


2' 








. j:-M 


-i 


r-6, 






completing 


the 


square, a: 


-Sd 


^h 


25 

— or — 


u 

4. 


extracting 


the 


root, a;J — 


3_ 
2 


--r 


-^ 


Ti 




il 


= 4or- 


or 5 


± •! - 
3 


EH 




.-. iC = 


16 or 1 or 


- 1 


±3V 


-a 





89. Completing the square, 
(4a! + 1)' + 4a4 . (4c + 1) + 4c =: 1912 - {6a! + ZaX), 
extracting the root, 

4a! + 1 + 2a!J = ± ^/1912- 3 . (2a; + a;*), 
and squaring both sides, 
4 . (2a; + xlj + 4 . (2a; + a;!) + 1 = 1912 - 3 . (2a: + ss\\ 



nigiiircdbyGoO'^lc 



onk/ one unknown Quantity. 

by transposition, 4 . {2x + xi)' + 7 . (2a; + xi) = 1911, 
completii^ the square, 

i . {2a: + oA)' + 1 . I2x + oA) +^ = ?^^. 
^ ' 16 16 



90. By transposition, 

/•5f + 13'\ + 2i . J?i + 13 = Si-, 
completing the square, 

(^ + is) + g^7- + 13 + ^ = 9^. 

extracting the root, V — + 13 + x = ±3x, 

... y^ + 13 = 2ic or - -kc. 



In the former case, 4<iE* - 
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Adfected Qtiadratict involving 

3ai , 9 _841 
29 



:oinpletiiig the square, io? _ 

2 64 64 



extracting the root, 2a; = 

.'. 2a; = 4 or , 

4 



completing the square, 16x' - — + ±1' = 5l!2I 
2 16| 256 

extracting the root, 4r = ± . 

16 16 



and ;r = - 



91. Dividing every term by 3, 

i^^.7a, + ?^^/7:^r5=69-i^ 
3 3 9 

•. completing the square, 

(7:. - 5) + ?^ . VT^ITs + J^ = t 
3 9 

4j. 

extracting the root, v 7a; — 5 + — : = d 



.*. squaring botb sidea, Va; — 5 = + \- B^-, 



nigiiircdbyGoO'^lc 



onh/ one unknown Quantity. 



, ,. .. 16»" 85 85"l" 2809 

completing the square, x + — = . 

9 3 8| 64 



. ,207 

and aJ = 3 or . 

16 

Or in the second case, 1 x = — 69, 

9 3 

3i"_ 2567 



. .■ .k . 4i 43 . v'-2567 
extracting the root, — H = ± , 



. - 129 ± 3 ^ -2567 



2* - ■Jx' 
2a: + -Jlc 



\2» - -Jx' 15 ' 2» - V; 
. transposing and completing tile square. 



/2aT_-W^Y _ 52 2j; + s/ a; 26]' _ 1 
V2« - Vy 15 ■ 2» - VJ 161 ~ 225" 

extracting the root; 



225 

2a; + V^ 26 ^ _1_ 

2x - ^/i 15 16' 

>I2 
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Adfected Quadratics involving 





2x + VJ _ 9 5 




the former 


case, lOx +5>/x=l6a! 

and Wv'; = &c, 

.-. 7 = 4 ^i, 

48 

and x = — . 

16 


-9Va,, 


In the latter, 6« + 3 Vi = 10« - 


SVi, 




.-. »•/!: = ii. 






and 2 = -Jx, 






.: 4 = .. 





93. Multiplying the equation by j; ", 

a'b'x "" -4VH6.ffl6.a:'^^ ■" = (a - S)', 

i*b'x "' -4V^.a6a:'"" + 4a6 = {a-6)' + 4o6- (« + &)% 

.". extracting the root, abx^"' — g Voi = ±{a + b), 

and aft . a;'"" =a + 2-/ab + *=(<,/«+ \/A)', 
or = — (a — 2V06 + 6) = — (Va— ^^A)'; 

whence . = (^^S.)""" „, (_ '''° ;/'')" 

94. Multiplying the equation by 2j: •", 
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two unknown Quanlitiei, 93 



a* — b' 



g' + y ^ *P3 
' a'-b"'- 






extracting the root, x *"" - ^-t^ = ± ^"^ , 
a' -b' a'- b' 

whence a; =: ^ ' = z.j=-_, 

o' - 6' a T J 



.(a±bY 



SECTION V. 
Adjected Quadratici involving two unknown Quantities. 

I. From the first equation, x =: 14 — 4y ; 
substituting this value in the second, 

^• + 56-1% = % + a, 

by transposition, y* — 18y = — 45, 

completing the square, j" — 1% +81 = 81 — 45 = 36, 

extracting the root, y — 9 = ± 6, 

.*. 5 = 15 or 3. 

.-. a; = 14 — 4y = - 4fi or 2. 
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Adfeeted Quadratict incolvinff 



substituting this value in the second, 
5.(1 18-%)- _ 



1 - 36401, + 45/ - 2%' = 17332, 
r ny - 3540y = - 52288, 



completing the square, 

,_3540 itror _ 3132900 52288 _ 2244004 

n '" 17 1 Tfl' 17 ~ 17 ' 



whence « = 16 or , 

s 17 

.-. 2i = 118 - 3» = 70 or - ^^, 
" 17 

as 3899 

.'. a; = 35 or . 

17 

3. From the second equation, 4« + Sy = 1% — 32, 
and \Sy = ix + 32, 
4« + 32 
••"^-ii-' 

From the first, 2ji + 7y = % x ir — (51 + 2a;) . — , 

in which let the ralue of y be substituted j 

. ,^281 + 224 4aj + 32 ,.,.„, 2« 

.•. 2a; + = 8a; . (51 + 2a;) . — , 

13 13 5 

or, 180a; + 140a; + 1 120 = 160a;" + 1280* - 62a^ - 1326a;, 

.-. 108a;' - 316a; = 1120, 

and completing the square, 

a;' _ — I + 51' = '^ + — = ^^^' 
27* 54I 54)' 27 54)' ' 
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two unknoten Quantities. 

79 191 
extracting the root, a; — — =: ± , 

.'. a; = o or . 

27 

640 



, 640 

•. V = 4 or • 

" 351 



4, From the second equation, 

9a: + 3y = 21x — S^ + 
.-. 3% = 12a: + 4a, 



and y = 



19 
' From the first, 

\^xy + 9y — 9 — 15a; = VZxy + 9x' — Gx — 903; + 5a^, 
„-i..^ CI Q.. o_54a:+189 „ 



"■■~ "" "'' " 19 


' 


.-. 14.^ 1593_18 
19 19 




^^j^_1693^_ 18 
266 " 266' 




completing the square, 




^ _ 1593 ^ lOTl" _ 2537649 ^ 18 
266 ■' 532' sSl" 266 


25,56801 
53li' • 


1593 


1599 


extracting the root, x = ± 


5^' 


.•.x = 6.,-J-, 
266 




6a: + 21 „ 2784 
and V — = 3 or . 
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96 Adfecied Quadratict invohnng 

5. From the second equation, 

{x + i)* + % . (a; + 6) + (:c + 6}' - 2j . (JT + 6) + S 
and {x + bf + y' = c*, 
but from the Brat, a? —^ ~a*, 
.: by addition, Zx' + 2bx + ft* = o' + c', 



extracting the root, x + - = ± --^^^ — b' + 2c', 

2 2 



And 



' (2c' - 2a' + 26 v'2a' - 6' + Sc"). 



6. (Alg. 182 and 184.) a:" : ^^ :: 8 : 1, 

.-. a:' = 8y. 

If this value be substituted in the second equation, 

8y + l :y+4::% + 7:33^, 

.-. 24y' + Sy = 5y' + 27y+ 28, 

.-. 1%' — 24s( = 28, 

, , 24 28 

and « ■ V = — • 

^ 19 * 19 

completing the square, 

,_g4 144 _ 144 28 _ 676 

* 19* 361 361 19 361* 
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ttBO unknown Quantities. 

19 

1* 

.-. « = a or . 

' 19 

And a^ = 16 or . 

19 

.-. X = ± 4 or ± i^—. 
^ 19 

7. From the first, ic" + 2a^y + icy =: 441, 

extracting the root, a; + o^y =: ± SI ; 

.". &om the second, a: + Sx + aj* = ± 21, 

and a;" + 4aj + 4 = 25 or — 17, 

extracting the root, a: + 2 = ±5or± n/ — 17, 

.'. a. = 3 or - 7, or - 2 ± V^H?. 

. , 3 + » . 4 1±V^T7 

And w = — ! — = 2 or - or — = ; 

I 7 _2±v/-17 

which last, by multiplying numerator and denominator by 
- 2 T s/^, become. = Hili^3! = ST^^n^ 



8. From the first, a? + ixy + V = ^^' 

extracting the root, a; + 2y =: ± 16, 

and a: = ± 16 — %. 

If this be substituted in the second equation, 

V-256±64^-V = 39, 

and y' + 6itf = — 295, 

completing the square, 

3*" ^ 64y + 32)* = 1024 - 295 = 729, 

extracting the root, j ^ 33 = ± 27, 

.'. y = ± 5 or ± 59. 

And a; = ± 16 - 2w = ± 6 or + 102. 
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18 Adfected Qttadratiot invoMng 

9. Completing the square in the first equation, 



(:c + y)'-3.(x + y) + 2 



^ 9 _ 121 



extracting the root, a; + a =: ± — 

,'. a; + y = 7 or — 4, 

and y = 7 — a, or — (4 + x). 

Let this value of y be substituted in the second equation, and 

In the former case, ] 4a: — 3x* + Sar = 35, 

. 17aT 35 

or ar = — — , 

g 2 

completing the square, 



ar'-i^ 



17a; , 17]' 



4 



.-. y = 7 — a: = 2 or -. 
2 
In the latter case, — Sa; — ^ + 3a; = 35, 



and «■ + ^a, 
2 


35 
2' 




ting the square. 








2 16 


25 

re 


_35__ 

2 


255 
16' 


extracting the root 


-!- 


■/-255 
4 ■ 


and x—~ 


_?± 


N/-255 
* 




.■.y=-4-x 


= - 


-11 ^:^/ 


- 266 
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two unknown Quantilieg. 



10. From the first equation, completing the square, 
4.(.-W + (.-«+± = 5 + i = | 

1 9 

extracting the root, g.{x — %)+- = ± -, 

4 4 

.-. 2 . (a; - %) = 2 or - -, 
2 

wid x—2ff = \ or ; 

4 
.". a^ — 4a!y + %' = I, 
but a;* — y' = 8, 

4a;y — 5^*= 7, 

and J! — -^^— ! — : 



and 5y' + 7 — 8y' = 4y, 
by transposition, 3j* + 4y = 7, 

. , ,4 ,4 7.4 25 

and «' + -» + - = -+- = — , 

^ 3* 9 S9 9 

* 3 3 

and w =; 1 or ; 

* 3 

.-. » = 2tt + 1 = 3 or - — . 



11. Rrom the first equation, (a: — y) v** — y = -, 
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Adfected Quadratics involvinff 
.". vx — y = ± -, 

* 3 

4 

and as — y = 4 or -. 

. from the second equation, */x + y = 3, 
and a; + y = 9 
but a; — y =: 4 



I@. Completing the square in the iirst equation, 
jc" +2x^y + y + 10 . (a; + «/y) + 25 = 119 + 25 = 144, 
.: X + -^y— 7 or — 17, 
but a; + % = 13 

.". by subtraction, 2y — N^y = 6, or 30, 

1,-1 1. 1 , ,_ 40 241 

.•■ w V M + — = h 3, or = h 15, = — , or = , 

^ 2 ^ 16 16 16 16 16 

.*. extracting the root, vy — - = ± - or ± » 

4 4 4 

and vy = 2 or — -, or , 



,„ >- -69T^^241 



3y Google 



two unknown Quantities. 



13. Completing the square in the first equation, 



. + 1 = 10— = ^ 



completing the square, 



,16 ,64 «- , 64 3249 

* 7 ' 49 4a 49 

8 57 

extracting the root, y + -= ± — , 







and y = 7 or 


65 






.-. x' = 16 or - 


16 X 65 
48 ' 






and«=±tor±-V^65. 






But if— = 
S 


30 

7' 






, 30 


= 65, 


completing 


the 


square, 





,_30 .^_65+^ = ?M 
" 7 ■' 48 49 49 ' 

15 ^ VHlO 
extracting tlie root, y — — = ± — - — , 

15 ±^3410 
and y = ; 
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Adjected Quadratics involmr^ 



, ^ •/- 450 + 30V3410 
ana X =. ± '^ — ^ — ~- . 



14. Completing the Bquare in the first equation, 



.-. v'a; +y = 2 or — 3, 
and j: + y = 4 or 9. 
Hence a^ + ^xy + y' = 16 or 81, 
but ar' + %' = 20, 

, by subtraction, jc* — 2xy + y' = 4 or — 61, 
and x—y = ±2 or ±■^ — 61, 
but X + y = 4 or 9, 

.-. by addition, 2j! = 6 or 2, or 9 ± -%/— 61, 
and ic = 3 or 1, or - . (9 ± -Z^^^) ; 
by subtraction, %=:2or6or9q:v' —'61, 
and y = 1 or 3, or - . (9 q: -/^el). 



15. Transposing and comjdeting the square in the first equa- 
tion, 



o' + Sy +5 + 4'^a:' + % + 5 + 4 = 64, 

extracting the root, Vx' + 3y + 5 + 2 = ± 8, 

and Vic* + % + 5 = 6 or — 10, 

.-. x* + 3j( + 5 = 36 or 100, 
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tico ankttouin Quantitiet. 



. ,. e . , 18ic , 81 1936 

in the lormer case, ar -\ H — , 

7 49 49 



and X + - ■= ± — , 
7 7 



a; = 5 or — — ; 

7 

&c - 16 „ 430 



whence y _ 

y 7 

In the latter case, i 



16. Adding the two equations together, 

ai' + 2xy + / + 4 . (a; + y) = 117, 

completing the square, (a; + y)' + 4 . (a; + y) + 4 = 121, 

extracting the root, a; + y + 2 = ± II, 

.-. a; + s = 9 or — 13, 

and a; r: 9 — y, or — 13 — y, 

Xjet this value be substituted in the second equation, 

and y' + St/ +9— y = 44, 

or y' + 3y — 13 — y = 44; 

in the former ease, t/* + 2ff + 1 = 36, 

whence y + 1 = ± 6, 

and y = 5 or — 7 ; 

and .*. a; = 4 or 16. 

In the latter, y' + 2y + 1 =58, 

and y + I = ± VBS, 

.: y~ - 1±V58; 

whence a; = — 12 + V58. 
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101 Ad/eeted Quadratics invohing 

17. Multiplying the first equation by (x + 0, 

. (a; + y)' _ n ■ (j' + y) 

y + _ , 

y 4 

.. (jg + yy _ 17 ■ (^ + y) = _ y, 
" y * 

completing the square, 



In the former case, from the second equation, 
/ - % = - 2, 

1 



and y = 2 or 1 , 
.■. a; = 6 or 3. 

In the latter case, «' + -y = — 2, 
4 



18. Subtracting the equations, 

28-ffi = 16 + 4o^, 
.-. yi := 12 - 4ai, 
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ttBo unknown Quantities. 

and y = 144 — 96a!* + 16a; ; 

which beiog substituted in the second equation, 

g8 - IHar + 96e4 - lU = x + ijA, 

-•- l'rx-92xi = - 116, 

. 92 , 46]' 2116 116 144 
and a; . ast + — = = , 

17 17| 289 17 289 

17 17* 



17l 



19. From the second equation, 

X* + 4a^y + Sa^y' + ^aiy* + y* = 625, 

but as' + «/* = 97, 

.■- by subtraction, 2xy . {2x' + 3xy + 2y^ = 528, 

but 2arj/ . (2a;* + 4xy + 2y') = 100 a:y. 



, by subtraction, Sa^p' = lOOxy — 528, 

whence a^'y' — 50 j;y = — 26+, 

anda;'y'-50a!y +626=625-264 = 361, 

.-. a;y - 25 = ± 19, 

and xy = 44 or 6. 

Now a:" + 2a;y + y' = 26, 

and 4-xy = 24 or 176, 

.-. by subtraction, i^ — 2xy +y'= lor — 151, 
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106 Adfected Qaadratict mvohing 

and /. a: ~ y ':^ ± I or ± V — 151, 

but X + y '= 5 

.: by addition, 2aj = 6 or 4, or 5 ± ^/— 151, 

and X = 3org,or-. (5±v'=T5r); 

by subtraction, 2y = 4 or 6, or 5 :f V — 15l, 

and y = 2 or 3, or - . (5 :F'/^I51). 

20. Multiplying the first equation by ^ ^, 



3.-% 2.^£H5 + ,=o, 



2x 2x 



and.-. .^^H%_1=:0, 

whence Sx —Sy = 2aT, 

and X =: %. 

•■. from the second equation, x" — 18 = ^ — 9aT, 



■ x--= 4-- 
and d! = 6 or S ; 
.". « = 3 or -. 

^ a 

21. By transposition, 

X — 4s/xy +4|y + 4('/^ — 2v'f)=:21, 

.-. (^/S-2^/y)' + 4(v'^-2^/y)^.4 = g5, 

and Vic — 2Vy + 2 = ± 5, 
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two anknoum 

.'. ^Ic — 'S.'Jy — 3 or — 7, 
but -J X + -Jy •=■ 6 
, by subtraction, Sn/j = 3 or 13, 

and •Jy—Xm — , 

, 169 
-■.3^ = 1 or—, 

and "f X = 6 — --^y = 5 or -, 

.'. a; = 85 or — • 



2. From the second equation, 6a! : y : : jc + 2 : 3, 
.-. I83; = iEy + 2y, 
and xy — 18a; — %. 

From the first, Sa: + -»/ + - V[a:y . (9iB + ff)] =«?. 

or (9a: + «/) + S-^^ . s^9a^ +y + aiy = iaiy, 

whence y9a; + y + Vx^ = ± 2>/aiy, 

and ^9a; + y = "^aiy or — 3 -J xy, 

.: 9x+y = xy=l8x-^, 

and 9a; = 3y, 

otSx =:y; 

whence 3a;* = 18» - ftt = 12a;, 

.-. a; = 4, 

and y = 12. 

13. From the first equation, a;* + jr* = 26 - 2xy, 
and a:* + y" = 125 - 3*y . (x + y) = 125 - 15a;y, 
.-. (25 - 2xy) . (125 - 15xy) = 465, 
or (25 - 2 «y) . (35 - 3xy) = 91, 
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Adjected Quadratics involving 
whence 635— l^Sx^ +6x*y = 91, 



mpleting the square, 

'^^ 6 *^ 12 1 144 6 ~ 144' 



125 ^53 
12 12 

and ajy =: o or — ; 
6 

Now ic" + 2xy + y* = 35, 
and 4a;^ = 24 or - 

, by subtraction, a?* — 2j;y + y' = 1 or - 



.'. a; — y = ± 1 or ± > 
and ;r + ^ = 5 



.-. by addition, ac = 6 or 4, or 5 ± ^ 



and a; =: 3 or 2, or 



2V 3 



by. subtraction, % — 4 or 6, or 6 + 



(s,y=i-) 



24. Completing the squart: in the first equation. 
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two unknown Quantities. 



and >/3T'-/ = 3or-2, 

.-. a;* — y" = 9 or 4, 

but x' + y' = 41, 

.-. by addition, 2x* = 50 or 45, 

and a;* = 25 or — . 
2 

.-. a;=±5or±3v'-; 

by subtraction, 2y' = 32 or 37, 

,-. m" = 16 or — , 
* 2 



and y = ± 4 or ± ^ 



25. By transposition, — + 2xy + X =: , 

y* a^ 9 

X* V* 35 

.-. extracting the root, h -^ = ± — , 

y X 3 

and iC* + ^ =: ± — . icy. 

But a^ + y^ + Sxy . (a: + y) = 1000, 

.-. ±—xy +30a!y= 1000, 

, 125 a; V .™ui ■ 
and ^ = 1000 in one case. 



In the forraer, a:y = 24, 



3y Google 



Adfected Quadratict involving 

But a;' + ^xy +y = 100, 

and ^xy = 96, 

.-. a? — ^xy + y'=: 4, 

and a; — J = i 2, 

but 3! + jf =: 10, 

. by addition, 2a; = 12 or 8, 
and jv =: 6 or 4 i 
by oubtraction, 2y = 8 or 12, 
and y = 4 or 6. 



and .'. by proceeding in a similar manner, 
^18 



and y =: 5 7 5 ^ . 



26. Multiplying the first equation by — 

e + ff V 24 ic + y _ 
— u' 5 X — y 



completing the square, 

24 a; + y 144 _ 169 
' 5' x-y 25 25 ' 
+ y M ^ ± 13 



\x — y/ 



X — y 5 5 
whence =^ = 5 or , 



and 

and 



+ y=:6a! — 5y, 'J f 5a; + Sy = — J! + j 

•. 4aj = 6y, V or / .-. 6a! = — 4y, 

nd 3a; = 3y, 1 j^ and 3a: = — 2y, 
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two unknown Quantities. 

_ , . X — v "J X — y 4 
From the second equabon, -. H = -i 

completing the square, 



iP — y 



■Jx 



4 9 4 



.■JtE-y 1 4 

and ^ = - or , 

a: 3 3 

.*. 9 . (JB - y) = iT* or lar*, 
and (9a; — 6« =) 3j! = a^ or 16a^, 



whence m = 2 or -. 
" 8 

Also 9. (a;+ — )=: = a;'or 16j;', 

4£ 45 
.-. a; = — or — , 

135 135 

.na3, = - — or-— . 

27. Completing the square in the first equation, 

V^ + Vy + 2v/6.(Vi + -/y) + 6 = 24 

.'. \/Vi +'/y + N^e = ± 2^/6; 

and y/ -J'x-^ Vy = s/6 or — 3*/ 6, 

.•. N^a; + ^ y = 6 or 54, 

and(-^::ii^=)s^^-^y = 2or| 

- 488 

whence by addition, ^"J x == 8 or — -, 
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Adfected Quttdratict irmohnng 

3 r A ^^ 
and V 3! — 4 or , 

9 

,„ 59536 

.'. a; = Id or . 

81 

. -/y =: 2 or , 

58664 



38. By transposition, y' — ISajy* = 432, 
completing the square, 

y* - laxy" + ma? = 36 (a;' + 12), 

.'. ^ — Gx-± e-/** + 13. 

Now &om the second, y' — 2icy = 12, 

and y" — 2xy + a;" = a;* + 12, 

.-. y — x=± '/se' + 13; 

y = a; ± ^/aT' + 12, 

whence y* = 6y, 

and y = 6 ; 

••. 12a: = y* - 12 = 36 - 12 = 24, 

and « = 2. 



29. From the first equation, by transposition, 

y' a; jc" ^y JcJ x' 

extracting the root, ^ + 1 = ± ^, 
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two unknown Quantities. 



whence ga: + ajy = %', or 


-2?'. 


but X + xi/ = V. 




by subtraction, x = %' or — 6yS 




in the former case, 2f + ay 


= V. 


and y = 1, 




.-. 1 = 2; 




in the hitter, - 6^" - 6y' 


=v. 


5 




50 





and ic = — Gy* = - 
. From the first equation, by transposition, 



V(l + a;)' + y = + — >/(! — a;)'+y', 

.-. (1 + ir)« + y' = 16 - 8 ^/(l - a)' +/ + ( 1 - ic)' + y', 

and 4«E = 16 - 8 V(l - a;}' + y', 

.-. 2 </(! — x)' +y'= 4 — a, 

and 4 . (1 - 3!)' + 4y' = 16 - &c + a^, 

.-. 4y' =12-33^; 

hence from the second equation, 

18 _ (4 - xy = 13 - Sx', 
andx*- llx' = — 10, 

4 4 



whence x* = 10 or 1, 
and a! = ± V 10 or ± 1 ; 



and « = ± 3s/ — - or ± -. 
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14 Adfected Quadratic* involving 

31. From the Becood equation, 



/-v;.j,+ 


4 


36' 


.-.J,- — = 


± 


6 ' 




o. 


3 ■ 




X 


+ -/x + y 



/ x + '^x+ yV _ ^ » + Vx + y _ _ j 

Vb _ v/a; + y' 40 a; — -^x + y 

/ a; + "/a + y v' 89 a; + n/^ + y 89'i'_ 7921 _ , _ ISgl 

■ ■ Vj; - Vk + y/ io'x-Vx + g 8ol ~* al* 6400* 

,x + -yx + v 89 _^39 

and = — ^ = ± — , 

x — '/x + y 80 80 

X + -/x + y _ 8 5 

X — -/a; + y 5 8 

.'. ID the former case, 

5x + S'^x +5ff — 8x — S-^x + 8y, 

and 13s/^ = 3a: + 3y, 

,-, lav's — 3a; + 4v'ic, 

and 9'/j: = Sar, 

.-. •yx = 3, 

and a; = 9, 

whence y := 4 : 

but if the second value of y be taken, 

lS^/x = Sx-->/x, 

196 



and y = — — . 
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ttoo unknown Quantities. 1 

In the other case, 8ar + 8 ^x + 8t/ =5x — 5 -J x + Sy, 

whence, if the first value of y be taken, 

3a: + 4v'^= - 13 '/ic, 

, 389 , 68 

and X -=. , and « = : 

9 ^ 8 

but if the second value be taken. 

Sit — ^/ic = — 13 -/ic, 

4 
.". m — 16, and s = -. 



32. Multiplying the first equation by ^ , 

and completing the square, 

, x + ^a^~y y _ 17 X + ^/a:'"^ ' 289 _ 289 j_; 
\x - •^a^-y'/ 4 ' X- s/^^ 64 ~ 6* "^ "~ 

^j^V^^y^_17__j_ 15 
a; — t/x* — y* 8 8' 

j; + '^ai' — »' _ J 1 
■" ^_V?3^ ** 4' 

in the fonner case, ar + ^/x* — y* = 4a! — 4*i/x' — y*, 
or 5 VjD* — y* = 3a;, 
.-. gSx* - SSy* = 9*", 
and l&c" = 25sf*, 
.-. 4x = 5y. 
In the latter case, 4a; + 4>/a;' — y" = a; — ■/jc' — y*, 
whence 4j; = 5y. 
Completing the square in the second equation, 

1 225 



(a;" + ity + 4) + -/ar" + xy + 4 + ' = — , 
4 •< 
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Adfected Quadratict invoUwig 
2 2 



and */a:* + jcy + 4 =: 7 or - 
.'. a^ + a;y = 40 or 64, 
and ic* + a; y = 45 or 60) 

.-. 3!* + -a;' = 45 or 60, 



aodx' 


3 


.', a; = 


±5 or 


V3' 


andy r= 


± 4or 


^ 8 
~ ^3 



33. Multipljiag the first equation bj 3, and transposing, 
i"- In- 
completing the square. 



a^_ 15i/---/ic"- 15^-14= 108, 



^5 * 100 100 100 

extracting the root, •/ x' — \5v — 14 = ± — , 

10 10 

47 



Vx"-15y-14 = 10 

and a:* — I5y =: 1 14 or . 

^ 25 



From the first equation, 

— + — — _^ J-±.^ — 2 
8y 3 >/y 3 " 4 2' 

(a; «\ a: /^ « a;* 
- + -I — — -^ . >/- + ^ + =0, 
3 4/ SVa 3 4 liw 



n,g,i,.i.d by Google 



two unknown Quantitiei. 1 

extracting the root, ^- +~ ;= = 0, 

3 4 4vy 

, X y a^ 

and - + - = , 

3 4 16y 

completion the Bquare, +^ = 2 + ^:= z^ 

*^^ ^16y 3 9 49 36 

extracting the root, — ;= sL = + i 

^ 4Vy 3 6 

, a; SVa */« 

and = = ^, or — ^, 

4Vy 2 6 

.-. a; = ej' or -y. 

^559 



.*. 36tf' — lot/ + — = 1 14 + — or + — , 

^ ^16 16 25 16 

1840 41569 



16 25 X 16 



19 25±*/4T569 



„ 4 , .- , 45)' ,,. , 451' 2559 , 45]' 
Or, -a* — 15m + — = 114 H or h -H 

9^ ^ 4l 4< 25 4l 
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Adfected Quadratici involeiitg 



2 46 ' ^"3848 ^ V91569 

,2 45±V3848 225±^'915S 

aDd — « = or , 

3 4 20 

. ' _ 185 ± 3 V38S 675 ± 3^916^ 



. 45±3>/3848 225 ±^9156!* 

a]Klir= or . 

4 20 

34. Multiplying the first equation by "^y* + x, 

4a; ^^401 4 

completing the square, — + —K: + 1 = y', 



whence 1 = ± y ^ ^ j 



' ±vs-i 

Multiplying tbe numerator and denominator of the fraction in 
the second equation by */x + '/x — y — I, 

_ y+^ ^ ' 

whence Vo: + Vx — y— l = ±(y + l), 
... Va;-y-I = ± (y + 1) - V^, 
and jc — y — 1 = (ff + 1)' + SVi . (y + 1) + a;, 
.-. ± 2^/^ = (y + I) + l=y + 2, 

and 2 (± Vi - 1) = y = '^"' . 
± vx — 1 
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two unknown Quantities. 



2 



In the former case, ji Va; + — := — . 

2 16 16 



andVx- 


1=4 


■■• V« 


=.„L 


.'. X — 


4 


and y =: g or — 6 ; or — 1 or — 3. 


In the latter case, 


2 


— F^ 


16 16 


......| 


= --^'. 


and -/J = - 


-3 + ^/^7 
i 


_ 1 


8 


„d.,--'±^" 


^7 _. - IqiV^ 



35. From the iirst equation, 

'Zxy-^%)* %y 
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Adfected Quadratic* involving 

I 5 

and Va:' — y* =. - . (« + t/) or • (* + y) 

J 5 

.-. /a, - y = ^Va: + J or - -Va: + y, 



whence 4a; — 4;y = a; + yor=: 25a; + 35y, 
and 3a! — 5y or 2lx = — S9j/, 

3a; aix 

.". « = — or . 

* 5 29 

From the second equation, 

(jc* + y)' - 2x . (ai* + y) + ^ = 506 + a;" - a; + y, 
.-. a:* + y — a; = ± */506 + a^ + y — x, 

whence (a;* + y — a;)' — (a;' + y — a;) + - = 506 + - =: , 

4 4 4 

-. , 1 .45 
.■. ar + y — a; = ± — , 

and y + y — ar = g3 or — 22; 
ill the former case, a^ + -x — x = S3, 





y- 


5 35 

.-. a;=5or- 
and y = 3 or ■ 


~ 5' 

23 
" 5' 

69 


676 
■ 26' 


in the latter 


case, 


5 ^25 


= — i 






.•.«-!*''- 


-1809 
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too unknown Qttantitiet. 



and 9 = - 



25 



36. Ftotn the first equation, by completing the square, 

J Z' J 16 16 16' 

.•.^+i=±?, 

and -i^ = 2 or , 

«» 2 

.■.S!=i6„,^. 
X 16 

From the second equation, 

^ » 1 _ 1 1 _ 85 

y 6Vy 144 6 144 iU' 

_£_- J_--t A 
" Vy 12 12' 
1 

.". Vy — Sir or — 3a:. 
Hence •/y^:^, 

and y = 64, -•. a; = 4. 

A1.0 ./; = -&, 

' 16 



and — = - 



.•. V = , and a 
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]<gg Adfected Quadratics involving 

Also >Jy =. — -^, 

^' J 625 
.*. « = — — , and X — ■ 

^ 48| 144 

37. From the first equation, x + y — 61 + ^xt/ ; 

and from the second, sdyi . (xi + yi) = 78, 

.-. -/^ .(x + y + 2 ^Vy) = 6804, 

in which let the value of a; + ^ be substituted, from the first 

equation, 

.'. '/^ .(61 +3-/^) =6804; 

. , 61 ,— 6804 
hence xy -i "J xy= , 



61]' _ 8721^ _| 
6 1 36 



andy^ = 36or--i^ 
^ 3 

Hence j; + y = 97, 
and 2s^^ = 72 or — 



by subtraction, a: — 2 \/3;y + y = 25 or 

and^^a; — Va = rfc 5 or rb v -^ ; 

3 

alsox^S + ■"'y = 13 or 6 V^^, 



. by addition, 2 Va;= 18 or 8, or 6*/ — 3 i^/-^, 
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fyoo unknown Quantitieg, 



2 3 

:.81orl6,or- — ±3V47; 
12 



38. Multiplying the first equation by 2, and transposing, 

2y' + 2x-U +2^/(3/ + ar-U) = 14-11+% = 4^ + 3, 

completing the square, 

(3/ + 2a; - 11) + 2^(3^' + 2ar - 11) + 1 = y" + % + 4., 

extracting the root, ^(3if' + ac — 11) + 1 = y + 2, 

■whence 3^ + 2x — U — (y + l)' = y' + 2y + 1, 

and 2y' — 2y = 12 — 2a:, 

or ^' — y := 6 — X, 
... y._j + l = r-a., 
which being suhstituted in the second equation, 



Viy + 2y + 1) 



' + y 



■ + i( 



or y + 1 = - 

at — y 

whence ^y + a; — y' — y = a; + 3'. 

.-, a:j,=y + 3y, 

or 07 = y + 2, 

whence s'-y = 6-«=6-y-2=*-y, 

.-. y- = 4, 

and If — ±^; 

.: a; =; y + 2 = *. 

, From the first equation, 

a:' - 2a!y + y' = 1 + 2a: y + a:"/, 

••. extracting the root, a;" — y'= 1 + xt/, 

and a)' — j!y + y* = 2^* + 1. 
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I^ Adjected Quadratict invoicing 

Substituting this in th« second equation, 

ar* + y" = (a;' - jcy + y^ . (a: + 1), 

.*. dividing by (ar* — at y + y*), 

a; +y = aT + 1, 

and .*. y = I ; 

whence a* — 1 = I + 3;, 

and a^ — a! =; 2, 

'^ 4 4' 
and a: — — = ± -, 
.-. a: = g or ~ 1. 
40. From the first equation, 



.". extracting the root, ^ . (a; + ^ = a^y + g, 

and xy* — a^y + -y* = 2, 
2 
or 2x^ — 2a^y + y' = 4, 
but from the second, «* — a:^ + a^y = 3, 

.-. by subtraction, ^ — Sa^y + 3x^ — a:* = I, 

and extracting the cube root, y — a^ = I, 

or a^ = y* — 1. 

Let this value be substituted in the second equation, 

and y' — 2y + 2y* — I = 3, 

or y" + 2y^ = 2y + 4, 

.-. y* == 2, 

and y = 4, 

whence ar" = y' — 1 = 1, 

and .". a: = 1, 
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two unknoum Quantitier. ] 

41. From the second equation, 7 — JOs^xy = xy — 16y, 
.-. xy — lOs^^ + 25 = 16y + 32 = 16 . (y + 2), 
extractiiig the root, Vxy + 5= 4*/y + 2. 
Substituting this value of ^xjf ia the first equation, 

5 - 2v'ir+^ = — -a; - 9y + 6*/^ = — - a; - % 
64 ' 64 

24V^T2-30, 

64 
o,9.(s.+2)-26VjT2 + J^ = -^-« + |, , 



,-, s/y + 2 = - + 1, 

and w + 2 = — + - + 1, 
64 4 



But v/«« =4^/y + 2-5=5-1, 
2 

.•.xy = --« + l, 

whence — + x =i * + !, 

64 4 4 
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Adfected Quadraiict involving 



" 64 




and - = 1, or a; = 


4. 


■. »/j, + 2 = i+ 1 


_3 


.„dj, + 2=?. 




....= 1, 





42. From the second equation, 

y' - 43("« + 4a!' = 4»' - 4, 
.-. y"-2ai = 2v'?^ri, 
and y" — ^•/a? — "l = ga;; 

.-. iron, tie tot, i!- + ? . *=^^iHI= :£±3 
2a! 3 2» « ' 



..d| v=a,+i +l,(x-,)+5v'?zr,=?5lt5+?v?n; 

oo 9 3 9 3 



. lOa! + 8 „ ,-3 



whence ?5 . (a, + */a;' _ ij = i^±i ^ 2 Vi^^TT 
6 3 ' 

and ^&x + 35Va!^ - 1 = aOc + 16 + 12 V^— l", 

.-. 13v'a:' _ 1 = 16 — 5a), 

and 169ic' - 169 =: 256 - 160ar + 25a:*, 
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, 144a;' + 160a; + 



^0 unknown Quantities, IS7 

,^^,4O0_4a25 



/ 85 

r ± V + 



43. From the second equation, 

ar'y — ISaiy = WTp — 48, 

completing the squate, 

a^t^ — l4<xy +49 = 4a;y + 4^^a;y + 1, 

extracting the root, 3;y — 7 = ^-J xy + 1, 

.'. xy — ^'/xy + 1=9, 

and -/icy — 1 = ± 3, 

.*. Vary = 4, or — 2. 

From the first equation, 

ar . (y + 1) - gy . (y + 1) = 4 . {y> - 1), 

.'■ a; — 2y = 4y — 4, 

and a; = 6y — 4, 

.-. j!y = 6y" — 4y, • 

whence Gy* — 4y = 16, 

, , 3 I 8 , 1 25 

andy'--y +- = - + - = —, 



and u = S or , 

.-. ic = 8 or — 12. 
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;S8 Adfected QtiadraHct involving 

44. By adding 2 to each side of the first equation. 



3a; H 



Sit* 

multiplying by 2, adding to each side, and transposing, 

4 

completing the square, 

/^ _ 2y + s) + ar V (^ - % + s) + ^ = ^ + &c + 4, 

extracting the root, s/( % + 8) + j: = — + 2, 

\ 4 / 2 



5^ 
4 


-% + 8 


=(i-^)' 


4 




whence 


»■ - 8y + 4 


= 2«, 




andx- 


-2« + 4 = 


%■ 


the second. 






'+». 


-5.W.- 


+i;'=2«-S 


_^ 



i-»)-(-^-%)^« + y = (2«- 



; fi-om the former, 

{a: + y) - 3 . (a; - 2) . VTTy = 4a:* - &r, 

and {x + y)~(3x-6)-/^T^+ (^E^Z^' ~ 



- — 3x — 6 5a; — 6 
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two itnknowti Quantitiei. 

and */a: + y = 4c — 6, 

whence 2a! + 2y = 3 . (4x — 6)" = 3^' — 96a; + 72, 

or aj" - * = aar* - 96a! + 72, 

and Sla!* ~ 96a: = — 68, 

completing the square, 

, 96 4«1' 2304 68 196 
31 3ll 3l1' 31 Sll' 
_4«_^14 
31 "31* 



whence y = 2. 
45. From the first equation, x* + y* — 9 + 2a^y', 

.: from the second, (9 + 2ir'y')' + 9a^y' + 3 = 328, 

or 81 + 36a!'y* + 4a^y + 93?t/' + 3 = 328, 

.'. 4a;*y* + 45a:'y = 244, 

. , ( , , ... , , 4^* 5929 

and 4a!*y' + 45jry + — =: , 

4 1 16 

whence xarif H = ± — , 

4 4 

J . . ^ 61 

and a; ^ = 4 or . 

4 
And since x* ~ 2a^y' + y' = 9, 
and 4fx'y' = 16 or — 61, 

.-. by addition, a;* + 2a^y' + y* = 25 or — 52, 
and a:* + y' = ± 5 or ± 2 ^/— 13, 

but a!* — y* = 3, 

2a;' = 8 or - 2, or 3 ± S-y^^TS, 

.: a; = ±r 2 or ± ^/^l, or ±s/- . (3 ± 2^ — 18)! 
andy = ±lor±2Vin,or±*yi.(- 3 ±2-^-13). 
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ISO Adjected Quadratics invohing 

4<>. From the first equation, 

x'y' - 8 - 80y' = 280 - % >/{a?y* — 272), 
by traDspoBitdon, and completing the square, 

{x'y* - 272) + Zys/iafy' - 272) + y' = Sly', 

extracting the root, •/(x'j^ — 272) +y := ±9y, 

.-. ^ia/'y'-Zt2) = 8yor-lOy. 

From the second equation, a^y' — G — 30xy =30 + 5 my, 

.: a^y* — S5xy =36, 

completing the square, ^ 

^ . a« _. 35l' 1225 , „ 1369 

. .- ^u . 35 _^37 
extracting the root, xy = ± — , 

2 2 

.-. xy = 3Gov-ii 
whence ^WZi = % or - 1%, 

and y = 4 or ; 



47. From the first equation, 

(y' — 4 V») + ^/i . v/y'_ 4\^^ + - = a!, 

.-. \/y' - 4Vi + ^ = ± Vi, 
2 

. */^ 77=" "^^ 3^/x 

.'. v« — 4va:= or , 

2 2 

, , . /- X 9x 
and « — 4viE = - or — . 
4 4 
From the second, 

8 . (y - -y^) - SV'S . (y - V^) - 4 = - 8, 



and [8 . (y - v/x) - 4] - Sv/g . (y _ s/a,) _ 4 + 16 = 4, 
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two unknown Qttantities. 



.-. \/8 . (3* — v/ic) — 4 — 4 = ± 2, 
BDd 8 (y — v'^) — 4 = 36 or 4, 

•'• y — ^o! = 5 or 1, 
aod y = Vjc + 5, or Va; + 1. 

Hence, 1st, since y' = 4 n/jc + -, and y = ^x + 1, 



4 




8^- 16 _ 16 4 
3 ' 9 " 9 3' 


_4 
9' 


.„dv'J-*=±?, 
3 3 




■•• v/J = a or -, 
3 




and !t = 4 or * 
9 




( = Vi + l=3or=5. 
3 





3d, since y* =: 4-/ a; + -, and y = ^x + 5, 
4 



* + lOVi +25 = tV» 


-1 


.•,. + 8s/; = -150. 




and a: + 8-/^+ 16 = - 


53 
" 3' 


.-. </J= -i±SiJ^ 


ill 
3 ' 


s 2 
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Adfected Quadratic involving 
and a; =: + !6»/ ; 

733. 



.-. y = 1 ± 2, 



x + H'/x 


+ l = 4./« + 


9x 
4' 


"""f 


+ 2^i= 1, 




.i^. 


15-1+1!? 
25 6 25, 


_36 
25 


5 5 




.-. -Jx 


= ?„._2, 




audx 


= ±or4, 
S5 




•'■ ? = 


5 





since y* — i'/x H , and y = */a: 

.-. jc + io>/i + as = 4^/i + — , 
4 

. 84 ,- , 144 644 

whence x ^.va: H = - — ■, 

5* 25 25 
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two unknowji Quantitie*. 



4S. From the first equation, 

.-. xi + 2a^y' = J +f/i + 2a:*y* + 4j* . (a;* + y*) + 3yl, 

and as + ^ai^y* + j/^ = (a^ + y*)' + 4y* . (a^ + yi) + 4y', 

.■. extracting the root, a^ + y* = a^ + y* + 2y', 

and a:* — y' =: a^ + y', 

whence x — y' =^ 1. 

From the second equation, 

^ y y* y* 13 ic* "" 36 * y*' 

. ^- .1. . ^* 1 S* J. 13 1 

/. extiactmft the root, — j r 1=± — • —r, 

yS y» «» 6 y* 

a^ yi 19 -7 

whence — = r — — 1> or — j, 

y» a^ 6y4 6y* 

or n! — y = — -ir*y*, or — -a!*y*. 
6 o 

But a; — y — Sai^y* . (j^ — y*) = 1, 
... l^a-iyi _ Sa^iy* = 1, 

or a!*y* = 6, 

but a:* — y* = 1, 

.-. a;* = 3, and a: = 27 ; 

and y* = g, .-. y = 8. 
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SECTION VI. 



Problems producing Simple Equations involving only one j 

unknown Quantity. I 



1. Let X ■= tbe number, 

.-. 3a; - 18 = 6, 
by transposition, 3x = 24, 
and x = S. 

2. Let X = the number, 

.■.ax-~.- = 40, 

5 2 

and lOa: — 2a; = 200, 

.-. a; = 25. 

3. Let 01 — the number of days, 

,'. 9x = the number of yards fenced by the one, 
and 6a; = tbe number fenced by the other, 
.-. (9a; + 6a; =) 15a; = 450, 
and X = 30. 

4. Let X — the number of yards in the first, 
.'. 2x — the number in the second, 

3a; = . . the third, 

4a; = . . the fourth, 

.-. 10a; = 50, 
and a; = 5. 

And the lengths of the pieces were 5, 10, 15, 20 yards, 
respectively. 
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involving only one unknown Quantity. 

6. Let 0! = the price of a bushel, 

.'. 13a; = the sum received for the first, 
and \1x = the sum received for the second, 
.-. (17a;-13a:=:)4x = 36, 
and a; =r 9. 

6. Let a; = the number of gallons the fourth held, 
.-. 3a; = . . . .the third . 
6x = ... the secoad . 

lax = . . . the first 



2& = 198, 
- and X — Q. 
.'. the number of 
spectively. 


gallons 


held 


by 


them were 


108,54, 


27, 


9, 


7. Let X — the number of ounces the first weighed, 
.: x + n= . . . the second . 
« + 21 = . . . .the third 







.-. ac + 33 = 48, 
and a; + 11 = 16, 
.•. a = 5. 
And the weights were 5, 17, 26 ounces, respectively. 

8. Let X = the number of gallons of brandy, 
.', 30 + a: =; . . . of water, 

37 + a; = . • . -of wine, 



57 + 3a; : 
and 19 + x z 



And the number of gallons of brandy, water, and wine, v 
13, 33, 60, respectively. 
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9. Let X = the price of the first, 

.'. X + \^ =L . . Becond, 

X + 18 =; . . . third, 
x + go = . . foarth, 

.-. 43! + 50 =: 230, 
and 4a; = 180, 
.-. ;f = 45. 
And the prices were 45, 57, 63, and 65, 

10. Let X = the sum earned by the youngest, 

.-. a: + 5 = . . . fifth, 

jw + 9 = . . . fourth, 

a) + 15 = . . . . third, 

a; + 23 = . . . . Becond, 

a; + 30 = . . . . eldest, 
.-. 63! + 82 = 130, 
and 6x = 4<8, 
.-. a; = 8. 
And the sums were 38, 31, 33, 17, 13, S, respectively. 

11. Let X — the number of miles he travelled the 1st day, 

.'. 3!- 5= 2d 

ic— 9= 3d 

a; - 14 = 4th 

.. 4a; - 28 = 240, 
and X — 7 = 60, 
.-. a; = 67. 
And the numbers were 67, 62, 58, 5S, respectively. 

12. Let X — the distance from A to B, 

.-. 3! + 10 = . . . B to C, 

x~\5= . . . C to D, 

X + 17= . . . DtoE. 
.-. 43! + 12 = 80, 



3y Google 



mvohing only one unknown Quantity, 

and 3! + 3 = 20, 
.-. a; = 17. 
And the distances were 17, S7, 2, and 34, respectively. 

13. Let X = the numher of shillings given to one, 

.•. x + 4 = the number given to the other, 
and 2a! + 5 =: 27, 
.-. 2j; = 22, 
and x = 11. 
.'. he gave 11 and 16. 

14. Let 2a: = the number, 

.'. 63! — 40 = 51 - a;, 

and 7jr = 91 , 

.-. a; = 13, 

and the number is SG. 

15. Let X = the sum, 

.-. ic + 15 = 3 . (a; - 9), 

and 2a! = 4S, 

.: x~Si. 

16. Let X = the less gain, 
.*. j; + 54 = the greater, 

and 2a! + 54 = 3ar — 49, 

.-. X = 103, 

and the gains were £103 and £157. 

17. Let X = the length of the base, 

.•. X — 11, and 3! — 16, are the lengths of the sidea, 

and (a: + a; — 1 1 + a; — 16 =) Sx — 27 = 75, 

.-. 3! - 9 = 25, 

and a; = 34 ; 

and the sides were 23 and 18 feet. 
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1 = the number, 

.". 8a! = the sum paid, 
and 8* = 7 . (« + 4), 



19. Let X = one part, 

.-, 46 — a; = the other, 

and - + ^^^ = 10. 

3 7 

whence ^a! + l38-Sx = 210, 

or ix = 72, 

andar= 18; 

-•. the parts are 28 and 18. 

20. Let X = the less payment (in shillings), 
.". a; + 19 = the greater ; 

and 3ai + 5 = 2ic + 38, 

whence x = 33, 

and the sums are 33 and 52 shillings. 

21. Let X = the number of gallons of brandy, 
.•. 3! + 9 = . • • • of rum, 

and 193!, and IS . (a; + 9), are their prices rei^ective^y, 

.-. 19j! =: 15a! + 135 + 1, 

or 4a! = 136, 

.-. a = 34, 

and there were 34 gallons of brandy, and 43 of rum. 

22. Let X — the sum spent by B, 
.■.X + 40S . - byA; 
and 400 - 0! = sum sayed by B, 
and 360 - a: = . . by A. 

Whence 4 . (760 - Sa:) = 4O0, 
and 760 - 2« = 100, 
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inaohing only tme unknovm Quantity. 139 

.-. ac = 660, 

and X = 330. 

.-. A spent £370, and B £330. 

S3. Let X = the loss sustained by one, 
/. a; + 6 = . . . by the other; 
and 2jr + 6 = 3x — 6, 

.-. 31= 11, 

and the lowes were 11 and 17. 

34. Let X = the number of acres, 

.•- 5 . (j! — 6) = the sum received ^ 50*. 

and .-. ai - 6 = 10, 

and X = 16, 

25. Let X = the number sunk, 

,■. jc + 7 = . . taken, 

a; — 2 = , . burnt, 

.'. ic + a; + 7 + 0! — 2 + 15 = 8a!, 

and bx = 20, 

.-. ai=4.; 

and the fleet consisted of 32. 

36, Let a: == the number of acres of arable, 

.■.as — 5= . . . the rest; 

whence Sx + Si .{x ~ S)- 703, 

or iSa: = 728, 

.•. X = 56, arable, 

and the rest wits 51. 

27. Let X = the oumber through the third, 
■'. X + 10, and x — 5, are the numbers through the first and 
second. 

Whence 20 . (3a; + 6) = 820, 

or 3a! + 5 = 41, 

T 2 
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.: 3x =. 36, 

and X = IS, 

and the numlsers are 22, 7, and 13. 

28. Let X = the number of cavalry, 
/. 3x=z . . artillery, 

and 9x— . . iDfentry, 

.-. ISx = 2600, 
and X = 200, 
.'. there were 200 cavalry, 600 artillery, and 1800 infantry. 

29. Let 9x = the sum which B had at first, 

.-. 4^; = . . A 

andijc + 10= 9a: — 10, 

or 5a; = 20. 

.-. J? = 4, 

and A had £16, B £36. 

30. Let X = the number at livery, 
.'. 4si: = . . at grass, 

.-. 4a: + 15 = 7x, 

and 3x - 15, 

1 = 5, 

and the vrhole number is 35. 

31. Since they travel at rates which are in the proportion of 
3 to 7, let Sx — the number of miles one goes, 

.'. 7x = the number the other goes ; 

and (Sx + 1x =) lOx = 150, 

.-. X - 15, 

and one goes 45, the other 105 miles. 

32. Let &r = the number A had, 
.'. 1 Ix = the number B had, 

and IGx = the number C had. 
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invoicing only one unknoam Quantitt/, 

Whence 32a; =: 864, 

and x~3^. 

.-. A had 135, B 297, and C 48g. 

33. Let Afx = the number of women, 

.". 7x = . . of children, 
also, 24fc — the number of shillings the women received, 

and 14a: = children 

.'. 38a: =114, 

and a: = 3, 

.'. there were 12 women, and 21 children. 

34. Lei a; = B's stock, 
.•, 3a: = A's, 

Hence 3a; + 50 : a; + 50 : : 7 : 3, 



and (Alg. 180), 2x 

(Alg. 185), X 
(Alg. 180), X 



a: + 50 : : 4 : 3, 
a; + 50 : : 2 : 3, 
50 :: 2 : 1, 
.-. X = 100, 
and A's stock was £300, B's £100. 



35. Let 3a: = one number, 

.*, 4* =: the other, 

whence 3a:+6:4a; + 5::-:-::4:5, 
5 2 

andlS* + 30= 16a; + 20, 

.-. X = 10, 

and the numbers are 30 and 40. 

36. Let 9a; = the number of loads it contained, 

4a; being the quantity sold, and 5x the quantity remaining, 
.-. 5a:-lS : 4a: :: 1 : 2, 
(Alg. 185.) 5a:-15 : 2a: :: 1 . 1, 
and 5a: — 15 = 2a:, 
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.: 3x = 15, 

and x^= 5, 

the number in the stack .'. was 45. 

37. Let 3a:, 5a:, and Tx, be the lengths, 

and since the whole quantity is diminished in the proportion of 

20 : 17, the whole quantity is to the part cut off : : 20 : 3, 

or 15x : 18 :: 20 : 3, 

.-. (Alg. 185), 3x : 18 :: 4 : 3, 

and a; ; 6 :: 4 : 3, 

.-, x=8; 

and the lengths are 24, 40, and 56, yards. 

38. Let 4a;, Sx, Gx, 7a:, be the number of days employed, 

.-. 3.(4a! + Sx) + 36=3 .{6x + 7x), 

or 9x + 12 = \Sx, 

.: -kc = 13, 

and a; = 3. 

and the sums received were 36, 45, 54, 63, shillings. 

39. Let Ga> and 7a: be the number of gallons drawn off, 

.-. 7ar-^16 = 3a;, 

4a: =16, 

and a: = 4, 

.'. the quantities drawn off were 24 and 28 gallons. 

40. Let 6a; and 113:= the longer sides, 

.'. 4a: = the shorter side of the less; 

and 2 . (6a: + 4a!) = llflt + 135, 

.'. 9a: = 13S, 

and X = 15, 

.-. 90 and 60 were the sides of the less ; and the longer side 

of the greater was 165. 
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41. Let X = sum taken from B, 
.*. ^ + 5 = sum taken from A ; 

.'. 75 — 8x = sum left with A, 
and 80 — a = sum left with B. 

.-. 2 . (75 - ac + 13) = 80 - X, 

or 176 - 4x = 80 - X, 

.■. Sx = 96, 

and a; — 32, 

.*. the sums taken were £W and £32. 

42. Let X and 50 — a; be the oumbers, 

.'. 9x + 15 . (50 - a;) = 13 X 40, 

or 3x + 250 — 5* = 160, 

.-. Sx = dO, 

and X = 45, 

.-. 45 received 9d. each, and 5 received I5d. each. 

43. Let a; = the sum, 

.". — = the interest for one year, 

20 ' 

1 a> 13 -nr X ,-, X 51 

and — X — + 185 = — x 123 = — x — , 

20 2 25 25 4 

and 130jt + 74000 = 204a;, 

.•. 74ar = 74000, 

and a: = 1000. 



44. Let 3a: and 5aT be the numb«^ raised by A and B. 
.•■ 8 : 7 : : 5a! : the contingent of C, = — — -, 



and (64* + 35a; =) 993! = 8 x 594, 

.-. a; = 48, 
and the numbers are 144, 240, 210. 
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45. Let Arx = A's principal, and .'. x ^ his gain, 
4ia; — 50 = B's principal. 

.-. 6 x4a: : 9.(4a:-50) :: « : B'a gain = ^ ' "^^ ~ ^ , 

4 

4 4 

and 6a; = 300, 
.-. a: = 50, 
and theii principals were JE200 and £150. 

46. Let 3x and Sx = the sums A and B received, 

.'.4:5 :•. Zx : sum C received = , 

4 

and 6:7:: : sum D received, which .■. is ■= , 

4 8 

...&, + &, + 15^+35^ = gI000, 

4 a 

or (16x + 24a: + 30* + 35a; =) 105x - 8 X 21000, 

.-. X = 1600, 

and the sums were £3200, £4800, £6000, £7000. 

47. Let 4a; = the number of bushels of the first, 

,'. 3a: = the number of the second; 

and 14 X 4c + 9 X 3a; = 10 X 7a; + 156, 

or 83x = 70a: + 156, 

.-. 13a; = 156, 

and X = 12, 

.*. the numbers bought were 48 and 36 busheU. 

48. Let 4a; = the part paid by A, 

.: x= . B, 

and 5a; := the reckoning. 
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.*. jc + 3 = 4(0 — 3, 

and X = S, 
.'. the reckoning was Ittt. A paid 8s, and B 2<. 

49. Let \2x = the sum divided, 

.'. &c — 3000 = the sum A receives, 

4aj- 1000= . . B . . 

3j: + 800= . . C . . 

.-. 13j;-3200 = 12a!, 

and « = 3200, 

.'. the whole = £38400. A receives £16200, B £11800, 

C 10400. 

50. Let ar = the number, 

••. — = the pnce ot one ; 

and — ^ the price of one of Che first. 



.: 1 = — , and x = 15, 

X 

and the prices were £2, and 10», 

51. Let 4a; = the number won by A, 
.*. Sx — 1 = the number won by B. 

and4x 4x=6.(3a!-l) + 10, 

or l&c = 15x + 5, 

.*. fc ^ 5, 

and A won 20, and B 14. 
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52. Let X = the number, 

.*. 6 X 7 X 10a; = 8 X 7 X 12 X (* - 1800), 
or 5a; = 8x — 9600, 
.-. 3a; = 9600, 
and X = 3200. 

d3. Let X == the number of ounces of copper, 
.'. 505 — a; =: the number of ounces of tin. 

auA ^ + ^■(•^^- '^) = 100, 

21 17 

or 17a: + 21 . (505 - ar) =: 17 x 21 x 25, 

.-. 4a; = 1680, 

and X = 420, 

.•. there were 420 of copper, and 85 of tin. 

54. Let X — the number of hours the first travels before they 
aeet, 

.*, X — 8 =: the ntmiber the second travels, 
and 4* + 5a; — 40 = 131, 
.-. 9a; = 171, 
and X = 19. 
.'. they meet 76 miles &om A, and 55 from B. 

55. Let 2x = the sum, 

.'. o) — 48 = what he lent, 

4 
and - . (a; — 48) = what remained after spending. 
5 



and 4ir — 192 = X, 

.-. 8j; = 192, 

and X — 64, 

and the sum was £128. 



n,g,i,.i.d by Google 



involving only one unknown Quantity, I 

56. Let X = the number of men in front, 
.'. 4<x = the number of spectators, 
and AQx = the army. 

Hence 45. (a- 100) = 44a:, 

and X = 4500, 
.-. the army consisted of 18000. 

67. Let X = the quantity raised by A, 
.'. SS5 — « =: the quantity raised by B ; 

and 86a: = 86 . (235 - x) + 4214. 

or X = 235 — a +49, 

.-. 2a: = 284, 

and X = 142, the quantity raised by A, 

and 93 = the quanti^ rused by B. 

58. Let X = the length of the shorter, 
.*. 4a; — 12 = the length of the longer. 

and 5 . (« - 5) + 6 . (4a: — 35) =. 142, 

.-. (5x + 24a; =) 29a: = 377, 

and X = 13, 

the lengths .'. were 40 and 13 yards, 

59. Let X := the number of years he was old in 1799, 

.■. (2a: + 7) . 4 = the sum he received in groats. 

and 4 . (2a; + 7) = 476 groats, 

.-. 2a: +7= 119, 

2x= 112, 

.-. a: = 56. 

And 1799 — 56 = 1743, the year in which A was born, 

and 56 + 7 = 63, the number of years completed. 

60. Let 6a; = the number of hours the second travela, 
•. 6 . (a: + 3) = , . . . first . 

V 2 
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and 3 : 36 :: Gx : the distance the second travels after passing A, 
which .'. = 53x, 
In the »ame manaer, the distance which the first tiavehi after 
passing A, is = 39 . (a; + 2), 

.-. 52x = 39x + 78, 

and IS* = 78, 

.-. ai = e, 

and he must .'. travel 36 hours, and 312 miles. 



61. Let X = the sum dail; demanded at first, 
.-. 3a! = the daily demand afterwards ; 
also Sx = sum paid by A in the three first days, 
and 6x =: that paid in the two following days ; 
whence 9x = the whole sum paid by A. 
And if they had joined capitals, 2x would have been the sum 
paid by B in four days from A's stock. 

whence 2x = 4000, 
and X = moo. 



62. Let 3! = the breadth, 

.'. a; + 13 =: the length of A's shot, 

and X + 23f = the length of B's shot; 

and S.{x+lS)+1 .{x+ 22\) = 1760, 

or I5x = 1760 - 260 = 1500, 

.-. X = 100. 

63. Let X = A's subscription, 
.-. 4w + 10 =: B's, 
andar + S6=C'8, 

2x = A's gain, 
and 5a: : 2a; : ; (4ar + 10 : 14S ■.:)2x+6 : 
.-. 4a; + 10 = 370, 
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and 4-x = 360, 



.-. the sums subscribed were 450, 370, 215. 
and the whole gain = 180 + 14S + 86 = 414. 

64. Let 6x = the whole value of the produce, 

,'. x = the tenant's share of the profit, 

and 3x — the whole profit, 

2x =. the landlord's share. 

After falling, 2x = the expense of cultivation, 

ISic 

and = the whole value of the produce, 

5 *^ 

.". — = the whole profit, 

and - . — = the landlord's ahaxe, 
8 5 



and X = 375, 
whence the original value of Uie produce is £Z250. 

65. Let 3a: = B's share, 

.-. 6 + a;:30 + a';:30 + a::78+a!, 

and 6 + x : 24 : : 30 + X : 4«, 

.-. 6 + x : 30 + X :: 1 : 2, 

and6 + a; : 24 :: 1 : 1, 

.-. 6 + a! = 24, 

and £c = 18. 

.*. ^, 48, 96, are the sums required. 

66. Let Sx — the number of which the regiment consisted, 

.-. X = the number in the detachment. 
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whence a; — 60 -1 = — , 

3 2 

and 6ar — 300 + 4a! = 9j:, 

.-. ic = 300, 

and the number required is 900. 

67. Let 4a; = the number of hours, 

.: 2 : 3 :: ix : the number of miles the first traTelled = 6a;, 

and 5x = the number the second travelled, 

,-. lU = 154, 

and X = 14, 

.■. the number of hours = 56. 




In the same way, — ^-^ =: the number B travels, 



^^5_J._-^^7. 

3 5^ 

andSSar — 35 X 8=:21a;, 

.-. 4a: = 25 X 8, 

and a; = 50 ; 

and the number of miles = 70. 

69. Let 6a! =: his annual expenditure, 
.'. 6a! + 30 = value of his produce in the first year, 
X ■= the amount of assessed taxes, 
and 5a! =: the remaining expenses. 
He incurred a debt of £20, and the rent in the second year 

was £Afi, and taxes - ; and the value of the produce - . (6a; + 

30} = 8a! + 40. 
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whence 4O + 2O + 5 + - + 5x = 8j; + 40, 

a 

5a: -, 
or — = 25, 

and X =: 10. 
.'. the expeoditure was £60 the first year, and £55 the second ; 
the value of the produce was £90 the first year, and £1^ the 
second. 



70. Let X = the sum, 

.*. I = 1 — = the interest ior one year, 

VlOO /25 ■' 



2 — = — + — 
■25l'~g5 5' 

, 49a! a: , -s~ 

and = - + 96, 

5x25 5 

.-.^^ = 96. 
5 X 25 

and X = 500, 

and £980 the second tune. 

71. Let 5a! = the rate required, 

6 : 4 : : 18 : the distance be can row with the tide, per hour, 
= 12, 

.■. 12 — 5a! =: the distance without the tide, 

and 9:4:: IS : the distance he can row up the stream, per 

hour, against the tide, =: 8, 
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.'. S + 3x = the distance pet hour tvithout the tide, 

and 8 + So; = 12 — 5j!, 

.-. 8a! = 4, 

and £ = J, 

its rate .*. ia 2^ miles per hour. 

7ie. Let 3^ = the weight of floor. 
.'. 2af — 5 = the weight of rice, 
and a! — 1 = the weight of water, 

.•.Gx-6 = 15. 

and6j; = 21, 

.-. x=3i, 

.'. there were Slbs. of rice, lOj^ of flour, and S| of water. 

73. Let Tx = the number of times the second was fired, 
.*. 8a; + 36 = . . . . first 

and dnce the quantity of powder consumed is the same, 

8j! + 36 : 7a! ; : 4 : 3, 

or ar + 9 : 7x : : 1 : 3, 

.-. 1x = Gx + 27, 

and X = 9.1, 

.'. the number is 189. 

74. Let X — the number of hours, 

.'. the first makes x revolutions. 



61 

and .'. a; = 61. 



75. Let 3x = the number of yards in the first, 
23 



= the price of a yard; 
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and 2a; = number in the second, 



and 23 . (ftr - 25) = 63ai, 
.'. 75a: = 23 X 25, 



.'. there were 23 yarda in the first, and 7 in the second, and 
tbe price was £3. 

76. Let 5x = the number of apples, 
.'. 5x — 180 = the number of oranges, 

and 5 : 3 : : 5:c : the price of the apples, = 3x, 
In the same way, the price of 35 apples = 2ld. ; 

and '- io — - — price oi an orange ; 

.-. 3x + - . (5x - 180) =: 234, 
2 



and x=: 4S, 
.: the number wafi 240; and the oranges were 60, at i^d. 
each. 

77. Let ic = the fotirth, 
.-. 20* = the fifth, 
4a! + 3 = the third, 
4iF — 2 =: the second, 
4a: — 1 = the first. 
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Problemt producing Simple Equationt 

hence SSar = 198, 

and X = 6, 

.-, the parte are 23, 22, 27, 6, and 120. 



78. Let 7iB = the first, 
.'. 3a! = the second, 

— = the third, 
and 4sx = the fourth. 



.'. a; = 20, 
and the casks hold 140, 60, 45, and SO, gaUons. 

79. Let ;e = the rate of sailing in going, 
and a: — 6 = the rate in returning, 
^x = the distauce. 



- zz the times of going halfway before and 



after the change of the wind, 

1,1 1 



12 : 7, 



and ^— : -^— : i S : 7, 
a:_4 a:-6 

.-. a; - 6 : a; - 4 : : 5 : 7, 

and 2 : a: - 4 : : 3 : 7, 

/. x - 4 = 7, 

and x = 11, 

.'. the distance is 22 miles, and the rates in returning are 5 

and 7 miles per hour. 

80. Let 300 + a; = the winning party at first, 
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involving only one unknown Quantity/. 155 

.•. 300 — x = the losing party, 

and ac = the number by which it was lost, 
Hence 4fX = the number by which it was afterwards carried, 

tare the numbers voting on the-! , , ^Iside. 

300- Sxf ^ \ losing / 

Hence 300 + 2x:300 + ar::8:7, 

.-. a; : 300 + a: : : 1 : 7, 

and a: : 300 : : 1 : 6, 

.-. &r = 300, 

and X ^ 50. 

.-. 3x = 150 the number that changed their mind. 

81. Let 5x = the cost of a large burner per night, 

4a; = that of a small one. 

He paid .'. £1 lis. for 1 lai^e and 8 small for 52 nights, and 

2 small for 52 weeks ; 

.-. 52 . (5x + 32a:) + 52. 56a! = SI x 12, 

or 52 X 93* = 12 x 31, 

and 13 X 3a; = 3, 



= cost of a large burner per night. 



and whole cost per annum = X 52d. = 1260<j. = 5 guineas. 

8®. Leta;= CD, 

.*. - = the time of travelling CD, 

J a: . 3 T»T7 DE 

and - H DE = , 

7 20 5 

X 2 
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Problemt producing Simple Equatiom 
20x 



Now 



orDE: 

7 
CE-5 DE-5 



,', X + 5 = *a; — 7, 



X = 14, the distance from C to D, 
and the distance from D to E = 40. 



, Let X = the sum bought into the 4 pei cents, 
.'. — = the interest for one year. 



11 

.-. 11j!-11 X 3500 = &c, 

and5x = ll x 3500, 

.'. ar r: 7700 = sum bought into the 4 per cents, 

and 4S00 = sum bought into the 3 pet cents, 

and 1400 = their fortune. 

84. Let Gx = the length of the course. 
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invoking only one unknown Quantity. 



and = the distance eained by A each minute : 

1760 e J 



-.20-6 


■ 1760 


and 18 = 


1760 


.-. 8x: 


= 1760, 


* = 


880, 


3iu»e = 3 


X 1760 or 3 mile.. 



85. Let X = the number dealt to each, 

thenSx \ x—\ :: 10 : 3, 
or9x = lOa;— 10, 



. Let X =: the number, 



.-. a;-50+-.(a:-30)-30=-.|a:-20+46+-.(a;-50)-20l, 

or 1 . (24a; - 1320) = i . {8ic - 120), 
7 6 

.-. 64a = 6760, 
and a: = 90, 



87. Let 2a: = the number killed the first year, 
.'. S : 3 : : 2a; : the number killed in the second, + 50, 
.*, 3a — 50 = the number killed in the second, 

and - . (Sjc — 60) — 50 = = number killed in the third, 

2 3 

also - . ( ) — 50 =: the number killed in the fourth, 

2 V 2 ' 
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and (37a! - 2*x =)Sx = 270. 

.-. a: = 90, 

and the number = 180. 

88. Let J! = the number of balls, 
.-. 72 + ^^-^ = the number taken by the first detachment, 

,-. a; — 72 — ^-^ — = - . (a: — 72) = the number remaining, 

and 144 + - . | - . (a: — 72) — 144 J- = the number taken by 
the second detachment, 

...72+^JlI!=144 + A. 
9 81 

and = 56, 

81 
-•. » = 72 + 56 X 81 = 4 

and the number of detachments = 



72 + 504 576 

89. Let X = the price of an original share, 

.'. 5x + 595 = the profits of the first speculation, 

,5x + 595 JB + 119 , . , e.x. ■ 

and = = each man s snare oi tae eains ; 

15 3 ^ 



X + 119 ,_„ _ a — 400 _ 



what each man ventured 



upon the second supposition, 

and — ^-i ' — the whole venture on the steam-boats ; 

3 3 
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2W-281 = 1119, 
and Sx = 1400, 
.-. 01 = 700. 
The price of a share .'. in the fitst speculation ttos £700, in 
the Becond £100. 

90. Let 5fc = the number of bags, 

.'. Sx = their price, = the sum sent, 
and 5a; — 18 = the number actually bought, 
8j : _ 
a; — I 

VS / ^5«- 18 5/ 

20« + 63 144 207 

or X = , 

13 5 . (Sx - 18) 20 

(20x + 63) . 12 _ 307 

fe - 18 i' 

and (20» + 63) . 16 = 69 . (5» - 18), 

ot S20i + 1008 = 34&C - 1242, 

.-. 25a. = 2250, 

and X — 90, 

.". the quantity purchased =: 5a: — 18 = 433 bag! 

91. Let 01 = what the first had, 
.'. X + 50 = . . second, 

^ill»= .. .third, 
3 

ti™ + 60= . . fourth, 



'^ + 60 + 50 = 3 . (x - 50) + 5, 
ri+170 + 660=18i-900 + 30. 
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160 Probiema producinff Simple Equatiom 

and lU = 1700, 

.-. iT = 100, 

and thej had 100, 150, 90, and 105, respective!;. 

93. Let iC = the number, 

" 15' 

in the same way, — = the proper weight of 9 guineas. 



also, X 



and 15 : 4 : : : their real weiirht = — ^-^ -, 

2 * 15 

. (2a! - 18) . {x + 21) 4 _ 2 . (a: + 21 ) 
15a: i ~ 15 ' 

■■ * = -^.(. + 81) = f.(. + 21), 
3 15a; 5ii; 

and lOx :=:9x + 189, 



93. Let 8a; = the number of bushels he bought, 
.: 4ac— the quantity reserved, 
and 3a! + 5 = the number first sold, 
and a! — 5 = the number second sold; 

also = — = the buying price of a bushel. 



. 43!- 

and 

IS 


^=the 


apparent weight ; 


4:r-36 
15 


a? + 21 
2 


the apparent weight of 


(*x-36). 


fa! + 21) 
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uwoking onlg one unknoten Quantity. 



.: at = 150, 

«iid ai = 50, 
and the number ofbushels = 400, 
35 



&nd the second = — = 2G». 



94. Let X = the number of gallons of strong beer, 
and as £1^1 = the duty on the ale, and £50 what he sella the 
de for, .-. £17} ~ the gain. 



= the duty paid on the small, 

160 

^ 500 + 3« J J • .u J 

h = sum expended m the second case, 

160 

, „ „ 500 + 3« . . 

nd 5U — sio = second gain j 

IRA ° ' 

: 7 : 10, 



160 

!0-^ + ^'::l. 
160 

26 = 30-^+5;, 

160 
. 500 + 3jc = 800, 
and 3x — 800, 
.-. X = 100. 
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SECTION VII. 

Problemx producing Simple Equations incohing two unknowm 
Quantiliei. 

1. Let X and j/ be the leogths, 

.'. 8x and 9t/ = what they cost, 

or 8a; + 9y = 263, 

but 2a! + gy = 60, .-. Sa: + % = 240, 

and .'. by subtraction, g = 13, 

whence a; = 30 — y = 17. 

S. Let 2x — the number of apples, 
and ^ = the number of pears, 

.'. -X = the price of apples. 



and - + 2 = 13, 
4 5 

and.-.? + ^ = g6, 
2 5 

bat* + ^=:30. 
2 6 



. by subtraction, — = 4, 
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mvolviiig two unknown QuantHiei. 

3. Let 2x =: the Dumber of half gniueas, 

and ff = tlie number of crowns, 

.•. gla: + 5y = 625, 

and 4a: — 3y = 17, 

multiplying the former by 3, and the latter by 5, 

6Sa! + 15y = 1675, 

20a: - ISy = 85, 

.-. by additioD, 83a: = 1660, 

and x = 20, 

.-. % = 63, and 2/ =21. 

4. Let ic = A'8 ) , ., 

„_B'gj-aaily wages. 

.-. 16ic + 14y = U7, 

and 4vE — ^ = 11, 

multiplying the former by 3, and the latter by 14, 

45a: + 42y = 351, 

56a: — 48y =: 154, 

.*. by addition, 101a: = 505, 

and a; = 5 ; 

/. $t/ = 9, and y = 3. 

5. Let x = number of gaUouB held by the larger, 
and y ^ number held by the less, 

.: Sx + 22y = 332, 

and 32fl! + 6y = 451, 

.'. by addition, 27a; + 27y = 783, 

and X + y = 29, 

.-. 5a: + 5y= 145, 

but 5a! + 22y = 332, 

.'. by subtraction, 



17!,= 


187, 


aiidj,= U 




.-. » = 18. 




Y 8 
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164 Probienu prodHeinp Simplt EquaHotu 

6. Let So: = what A had, 

and y = what B had, 

.-. 3« + 15 = 3 . (j - »), 

whence 9a + 5^=^; 

alu 2 . (3a: - 10) = ; - X + 10, 

and .-. &r — 20 = aa: + 5 - ic + 10, 

op5«=35, 

.-. i: = 7i 

and y = 19 ; 

.-. A had 14, and B 19 shimnga. 

7. Let X = the sum, 
and t/ = the rate, 

.-. — ^ = the iutereBt for one year, 
100 

and — ^ = the interest for 8 months, 
150 

and — = the interest for 15 montiis, 
80 

/. £^+« = 2S7J, 
150 ' 

and 3! + I = 306, 
80 

whence (297| - x) . 150 = (306 - «) . 80, 

or 4464 - 15x = 2448 - 8x, 

.-. 7» = 20J6, 

and a; = 288, 

. 28% _ 18 „, i6j, _ 80^ „j ... J _ 5. 



. Let X = the nnmber of quarters, 
and y = the price of one, 

.-. (« + 8).(, + 7) = a:j + 235, 
and (x + 7) .> + 8) = »j + 237, 
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imnMitg too unknoum Quaatitiei. 

or 7ai + 8y = 179, 

and 8a! + 7y = 181, 

hence 56x + 64y = 1432, 

and 56a; + 49y = 1267, 

. by subtraction, I5y -=. 165, 

and y = 1 1 ; 
.-. 7a: = 179-88=91, 
and X = 13. 



, liCt lOaj + y be the number, 
10a; + a 



= 4, 



or lOa; + y = 4a; + 4y, 
.-. ar = y; ' 

. lOy + a; = 1% — 14a; + 2i 

or 15a; — 43^=28, 

.-. (15a! - 8a: =) 7a; = 28, 

and x — i, 

■■■ J = 8, 

and the number is 48. 



10. Let - be the fraction. 



y + 7 3 
and .•. 3a! = y + 7 ; 

also, = -, 

gy 6 

. 5a; + 10 = 63(=18ar-4e, 
whence lSa:= 52, 
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Problem! prodacing Simple £quatiom 
and X — 4ii 

. 4 



11. Let X = the price of a hoise, 
and g = that of a cow ; 

.-. 9iB + 7y = 300 = 6a! + 13y, 
or 3a; = 6y, 
and x^2^i 
whence (12y + IStf =) 25y - 300, 
and y = 12, 
.: a: = 34. 

12. Let fe = the number of acres of arable, 
and y =: the number of pasture, 

.■■ .:!.(«-,):: 28: 9, 

orar : X — y :: 14 : 9, 

.". ai : y : : 14 : 5, 

and 5x = 143; ; 



and y = 35. 



13. Let llic and 6y = the debts, 

.-. 4a! + s + 3 =; 53, 

and 3ar + ^ - 1 = 43, 
3 
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involving two un^TKXon Qaantitiet. 

or 20a; + 5y = 250, 
and 9a; + 5y = 129, 
.-. by subtracUoD, 11a; = 121, 

whence y = 60 — 4a; = 6, 
and % = 36. 

14. Let a; = the number A won, 
and y = tbe number B won ; 

.-. 3s-2x = n, 
anda! + 3:j— 3::5:4, 
.-. 4a: + 12 = 6j( - 15, 
and 5y — 4ia; = 27, 
but 6y — 4fl: = 34, 
.". by subtraction, y r: 7 j 

whence a; + 3 = 5, and .•. a; =: 2. 

15. Let x and y = the number of gallons each holds, 



.-.«!- 15 : ji 


-11 :: 8 : a 


, 


and 3« - M = 8s - 88, 




or 3« = 8y - 4S i 




also, - + 10 : 2! + 10 : : 9 : 


5, 


2 2 




.-. 5i + 100 = % + 180, 




and5a; = % +80; 




whence 40!( - 215 = glj + S40, 


or 1% = t55. 




.-. , = 35i 




aod X = 79. 




and y = the sides. 




.'. » + 4 


, + 4::5 


4, 


and iE — 4 


S,-4i:4 


3, 


hence x + i 


:,-y::5 


1, 


and £C — y 


x-i :: 1 


4, 


ex tequali, a; + 4 


01-4 ;: 5 


~*, 
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and X ; 4> :: 9 : 1, 

.-. ic = 36! 

and 36 — jf : 32 : : 1 : 4, 

.-. 36 - y = 8, 

and y =: 28. 

17. Let 9x, iix, and y, be the numbers, 

.-. 8a;- y : x + T :: 7 : 12, 

and 96a! - 12y = 7ic + 40, 

ot89a!-12y=40; 

also, 7^ .1— = &o + 7, 

2 

or 9a; + y + 1 = 16a! + 14, 
.'. 7a! — y = — 13, 
and 84a!— 1% = - 166, 
but 89a! — 1^ = 49, 

.•, by subtraction, 5a! =: 205, 

and X =: 41, 
.-. y = 7a: + 13 = 300; 
and the numbers are 369, 328, 300. 

18 Let 2a; — 6, 3a! — 6, and y, be the numbers, 
.-. gx-l : y +5 :: 7 : 11, 
andaac-ll =7^+85, 
or 22a: — 7y =. 46 ; 
also, 3a; - 42 : y - 36 : : 6 : 7, 
and 7a; - 98 = 2y -^ 72, 
or 7a! — 2y = 26 ; 
whence 49a! — 14y = 182, 
but 44a: — 14y = 92, 
.■. by subtraction, 5x = 90, 

and a!= 18; 
.-. 2y = 7a; - 26 = 100, 
and y = 50 ; 
.*. the numbers are 30, 48, 50. 
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invohing two unknown Quantitiet. 



). Let ar and y be the numbers, 






.-. « + 80 : s, - 20 


:: 8: 3, 




and 3a; + 240 = % 


-160, 




or 3a; - 8y = — ' 


mo; 




also a: — go : y + 90 ; 


:: 7 ; 10, 




.-. 10»_200 = 7y 


+ 630, 




or 10a; — 7j/ = 830 i 




.-. 30a; - 21s = 


2480, 




but 30»-80!,= 


-4000, 


.-.by 


subtraction, 5% = 
«ndy= llOi 
.-. 3a; = 480, 


6480, 



SQ. Let X and y be the number of days, 
16 , 16 , 



H 3 + ™ = 1, 

y y 



but i+*=i, 

X y ^ 

. ,. ^. 36 i" 

, by BUbtraction, — = -, 

y 4 
and y = 48 i 



SI. Let x, X, and y, be the numbers, 
"x 'y 12' 
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Problemt producing Simple Equatiom 



3s 


+ 


^ 


9' 




8 


y 


7 
13' 


but 


8 

J! 


+ * = 
y 


5 


subtraction, 




i- 
y 


1 

6' 


•nd 


y 


= 24, 





Let « = 


= the number the first 


sues. 




andy : 


= the number th 


3 second goes 






17 56 _ 
" X y 


41 






, H7 
and 


_ 147 


= 28, 






X 


y 








or?i- 


_51- 


:4i 






X 


y ' 








whence 


168_ 


168 _ 

y 


32, 




but 


f + 


168 _ 


41, 



. by addition. 



and 3 = —, 

y 

.-. » = 7. 
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involving ttoo unknown Quantitiet. 

. Let 4a; and 5x = their weights, 
and % and 7i/ = the parts taken out; 

.-. 4a; — % : Sa; — 7j : : 2 : 8, 

and 2x — Sy : X — t/ :; 1 : 1, 

.-.:. = %; 

also 9a; — 1% = 10, 

.-. (I8y - 13j/ =) 5y = 10, 

and y = 2, 

.-. X = 4. 

And their weights were 16 and 20 tons. 

. Let X = the numher of shillings one man received, 
and tf = the number one woman received, 
.•. 14a; + 15y =: the whole sum, 

and^- + '^--ig=..+2. 
15 

.-. l5t/~&r = 4S; 

. lix + 7ffl - 

also, ^ — ^ = 2v. 

14 ^ 

or 2a; + y = 4y, 

-■. ^x = 3yi 

whence (15y — 1% =) % = 42, 

and J — 14, 

.-. X = 21. 



25. Let a; = the number of bushels of wheat he must buy, 
and y = the number of bushels of rye, 
■". 5x + St/ = his money ; , 

, 5a; + % — 21 - 

and S. + T = x + tf — 2, 

5 

or 5x + 3y — 21 + 35 = 5a; + 5y — 10, 

or 24 = 2y, 

.-. y = 12; 

z 2 
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al8o30 + 3.(ic+y — 6) = 5a; + % — 6, 
ot2x= 18, 
.-. a! = 9. 

!6. Let X — the number of outside places, 
y — the fare inside ; 
then 6y and I3a! = the whole fares, inside and outside, 

3 5^ 
.-. 65a; — 183^ = 326 ; 

also 4 . (y - 5) + — . (a; - 3) = 6y + 13» - I40i, 

whence iy + lSx = 202, 
and .-. 117a; + 36y= 1818, 
but 130a: — 36« = 653, 



.-. by addition, 247a; = 2470, 

anda!= 10; 

hence 650— 18y =326, 

and 18i/ = 324, 

.-. y = 18. 

27, Let X = the number of yards of the finer, 
And y =: the number of the coarser; 
,'. tf =. the price of a yard of the coarser, 

and —^ = price of a yard of the finer ; 

.-.5^'^ +,.(«+ 6) = 744, 
5 

also ^* • ^ "*" ^^ + 12y : 744 :: 20 : 31, 



,y Google 



mvoloing two unknoum Quaotitiei. 

or 7y = 196, 

whence 36x + 28 .(x +6) = 744, 
and 64^x = 576, 



. Let X =: the number contained in the shorter, 
and y = the number contained in the larger ; 

.■. — and — = the price of a yard of each ; 



, 10 10 16 

whence \- — = — , 

X y 15 



16 



.*. by subtraction, — = 1, 

and ^ = 25 ; 
.-. X = 15. 

>. Let X = the number of miles A went per hour, 
. ic + 2 = the number B went ; 

let tf = the number of hours B travelled, 
. y + 3 = the number A travelled ; 

And X . (y + S) : if . (x + 2) :: 13 : 15, 
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:. \5xy + 45ic = \Sxy + 26y, 

oT^xy = 26y —45a;; 

again a; . (y ~ 3) : y . (a: + 4) : : g : 6, 

.-. 5xy — \Qx = ^xy + 8y, 

or Sxy ■= lOa; + 8y ; 

whence 20x + 16y = 78y - 135a!, 

or 155a: = 6%, 

and 5a; = 2y, 

.-. 3a:y = 4^ + % = Uy, 

and a; = 4, 

.-. J, = 10. 

30. Let 4a; = the first revenue, 

,-, 9a; = the increased revenue; 
hence the expenses of collecting being in the ratio of «/4a: : •>/9x, 
or as 3 : 3, Sy and 3y vaay = those expenses. 

Let ;; = the interest of the national debt, 

,". the available incomes are 4a; — 2y — a, and 9a; — 3y — >; 

hence 4a; — 2y — a ; 9ar — 3y - a : : 23 : 81, 

and 4a; — 2y - 3 : 5a; — y : : 23 : 58. 

Again, — = the reduced income, 

4 

and — = the expense of collecting, 

and £ — 3 = 4. 

4 2 

also, — - ?^ - 3 : 4a; - 2y _ a : : 3 : 23, 

4 2 



4 
but 4a: — 2y — a : 5a: — y : : 23 : 58, 
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involving two unknown Quantitiet. 
/7i 



- __ - y : : 20 : 58 : 



Lenc« 29 . (— - ^^ = 10 . (Si - y), 

or 203x — 58y ^ 200;c — ■%, 

and 3x = 18y, 

or a; = 6y; 

V* 2 / 4 2 

"4 a~ 3' 



and o^ = 16 miUions. 

The first revenue .■, was 64, and the increased 144 millions ; 

also 36 — 4 — « = 4, 

.*. z^z9^ millions, the interest of the national debt. 

31. Let 3x = A's daily work, 
.-. Sa: = B's, 
let a = C's, 

and y = the number of days C worked, 

.■. (Sfc + Sio) . \2-\-ifz^i^ whole quantity of work done ; 

and (3a: + 2a: + «) . 9 = the same ; 

.-. (Sar + Sai) .U-^yx = (3x + 2a: + a) . 9, 

and 15a! + yz—9z; 

now 3a: + a : : 2a; + a : 8 ; 7, 

or X : 2a: + s : : 1 : 7, 

.-. 7ar = 2a! + a, 

and 5a: = s, 
.-. 3a + ya = 9a, 
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or y + 3 = 9, 

and C was called in after six days. 



SZ. Let 4a; and So; be the quantities of brandy, 

.". (12a: : 6a; ::) 2 : 1 , the ratio of the quantities of sherry ; 

let .'. 2y and y be the quantities of sherry ; 

.-. y=:a: + 25; 

also ix + If : 3x + 2p :: 5 : G, 

and 24d! + 6y = 15a: + lOy, 

.-. 9a: = 4y = 4j; + 100, 

.-. 5a: = 100, 

and a: =20; 

.*. the quantities of brandy are 80 and 60, 

and of sherry 90 and 45. 

38. liCt a: = value of a bushel of coals in pence, 
and y =: value of a basket of turf. 

Now in the first case, A consumes - of coals, 
3 

.*. - . 5a; = value of coals consumed by him, 

and — = value of turf consumed by him ; 

19? + !?- 
3 2 

In the second case, B consumes — of coals, 
4 

.'. - . &B — value of coals consumed by him. 
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.: 7x + ,6y = 444, 

14.7 

but 7a! + — . y =: 714, 

2 



and ff - 



34. Let X =: the price of a loaf in pence, 
and ff = the price of a bottle of wine. 
.-. 3x = the price of A's loaves, 
and 2x = the price of B's, 

and lac + 4 = 6a! + 4y, 
3a: + 2 

■•■i' = ^- 

They all ate equal portions ; .*. each ate ^ of 5 loaves. A .". 
ate I and gave 4 to ^e stranger ; and B having 2 loaves, gave 
^ to the stranger. But B had a bottle of wine, ^ of which he 
gave to the stranger. 

Hence =- is the price of the provisions A furnished to 

the stranger : 

and ^ = the price of what B furnished. 

55 

Now A receives — pence, and B 50 pence, 

4a!^y jc + % .. 5^ . 5Q 

" 3 ■ 3 '" 3 ' ' 

OT 4a; — y : a; + 2y : : 11 : 20, 

.-. 3y — 3a; : : x + 2y :: 9 : 20, 

ory — a::a!+2y::3:20, 

.-. 20y — 20a; = 3a: + 6y, 

and 14y = 23a;, 
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14 

aad 46x = 4&x •{- & 
.: 4r = 28, 
and X = 7 ; 
-•. y=ll|. 



SECTION VIII. 
iVofrfrow producing Pure Ejtiatiotu. 



1. Let Bx and &£ be the numbers, 

.-. 40^0" = 360, 



and a: — ± 3 ; 
.'. the numbers are ± 15 and ± 34. 

0. Let Sx = their sum, 

.'. X = their dafierence, 

whence — = the irreater, and — = the less. 

.-. - . (81x* - 4SjO = - . 32j^ = Sx' = 128, 
4 4 

and a^ = 16, 

.•- a; = ± 4 ! 

and the numbers are ± 18 and ± 14. 

3. Let 0! = a side of the one, 
.•. a: + 10 = a side of the other. 
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and(«+ 10)' : a^ :: 25 : 9, 

.•. as + 10 : a : : 5 : 3, 

and 10 : jc : : 2 : S, 

.-. aj = 15, 

and the sides ore 15 and 25. 

4. Let X and 36 — x be tiie lengths, 

/. «• : (36-a!)* :: 4 : 1, 

and A) : 36 — X : : 3 : 1, 

and a: : 36 : : 2 : 3, 

/. a! = 24, 

and the lengths are 34 and 13. 

5. Let ^ = the less, 

.'. Sx = the greater, 

and X . &a? = 135, 

.-. x" = 37, 

and X = 3 ; 

.'. the numbers are 9 and 6. 

6. Let Sx and ^ be the numbers, 

.-. Six* - 16x' : 27a!* + Sar" : : 36 : 7, 

or 66a;': 35 :: 36 : 7, 

.-. Sx : 5 :: 3 : 1, 

and X = 2 ; 

.'. the numbers are 6 and 4. 

7. Let 6x and 5x = the sides, 

.*. the area = SOai*, 

aqd 35w' = 626, 

.-. 6x = 35. 

and X = 5, 

.'. the sides are 30 and 26. 

Aa3 
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8. Let a; = the number, 

^ = the number of servants, 
and Sx* = the number of pounds each took, 
.-. 2a^ = 3456, 
and j^ = 1728, 
.'. X = 12. 

9. Let X and 4d — x be the numbers, 

X . AQ-x ..4.3 

" 49-x ■ X " 3 ■ 4' 

and a;" : (49-a;)' :: 16 : 9, 

.-. JT : 49 - a: : : 4 : 8, 

anda; : 49 :: 4 : 7, 

.-. x-a&, 

and the parts are 28 and 21. 

10. Let X — the number, 

.■. ia^ = the number first furnished, 
andir' : Sar :: 16 : 1, 
.-. a : 3 :: 4 : 1, 
and X = 12. 

11. Let4ii; = the numbet of men, 

.'. 5x = the number of women, 
also Sx — the sum each man received, 
and Sx ^ the sum each woman received ; 
.-. 12a^ = 18 + lOa!*, 
and gj!* = 18, 
.-. 0^ = 9, 
and X = 3 ; 
the numbers .*. were 12 and 15. 

12. Let 3ii; = the number at the stables, 

.*. 7x = the number at home ; 
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and 6a; = the number of shillings one at home cost, 



.-. 45ic' ~ 180, 

and ic" = 4, 

.-. x = 2, 

.: there were 6 in the stables and 14 at home. 

13. Let X = the number of bargemen, 
.*. JB* = the number of gentlemen, 

(x + 1)* = the number of ladies, 
ic + 1 = the number of turtles, 
.'. {x + 1)' — 361 = the number of bottles of wine, 
^^^ (. + !)■ -361^. 

oi,a? + Sa^ + Sx + l = x' + S3^+x + 361, 

and a:* + 2aj + 1 = 361, 

.•. aj + 1 = 19, the number required. 

14. Let 5x = the number of miles A travels, 
.-. 3:1! + 35 = the number B travels ; 

and 3x + 3d : 5x : : ^§ : the number of hours A has travel- 
625j; 
6 . (3a! + 35) 
In the same way, the number B has travelled = — ^-i ', 

X 

62&C _ 6 ■ (Sx + 35) 
* ■ 6 . (3aj + 35) ~ X ' 

and 6^x' = 36 . C3aT + 35)*, 
.-. 25a! = 6 . (3a! + 35), 
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and 7x = 6 X 3d, 
.'. a = 30; 
and the distance is ^5 miles. 

15. Let X and ;r + 18 be the uambers, 

then J! : a; + 18::6: price of 6 of the first flock = -^^^-i — \ 

Ix 

and the price of 7 of the second = , 

^ a, + 18' 

- g • (^ + 18) . 7j; ..7.6 

a; ' a; + 18 " 

and 36 . (jc + 18)' = 40a!', 

.-. 6 . (a; + 18) = 7a;, 

and a: = 108 i 

.'. the numbers aie 108 and 1^6. 

16. Let a: = the number of turkies, 
,*. a: + 8 = the numbei of ducks, 



.-. ai" + 8a; + 16 = 4 . (a; - 4)*, 

and a! + 4 = 2 . (a: — 4), 

.'. a) = 12; 

and the numbers were IS and 30. 

17. Let 9a! = A's stock, 
and 8a! = B's stock, 

.'. Sx = A'b gain, 
and 6a; = the number of years ; 

also 9a! : 3ai :: 8a; : B's gain was = — , 



-(--f) = 
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or S4^= 1666, 

.-. V = 49, 

and x = 7, 

.-. A contributed £63, B £56 ; and the number of years is 43. 

18. Let X = the longer side of the parallelt^am, 

.-. -/a^ +3600 = the diagonal, 

and €0x = the area of the parallelogiam, 

and 30>/aT' + 3600 = the area of the triangle ; 

.-. eOx : SO^K' + SeOO :: 8 : 5, 



or a! : >/x' + 3600 :: 4 : 5, 

'. a;* : a;" + 3600 :: 16 : 35, 

andjr* :; 3600 :: 16 : 9, 

.-. JB : 60 : : 4 : S, 

and A! : 20 : : 4 : 1, 



and the area = 60 x 80 + 30^/64O0 + 3600 = 7800, 

19. lict x = the Buni, 

.•. a! + 69 = the etock at the beginning of the second year, 
and a; : 69 :: x + 69 : the gain the second year - ^ • (^ + 69) 

X 

.: theBtockthethirdjear = (a!+69) + — .(a! + 69) = ^^±^* 
a! X 

_69 (a; + 69)' 



and the gain the third year = — 



hence the stock at the beginning of the 6th year = ^^ — — 

.-. fc±^' : « :. 81 : 16, 
ar 

and jc + 69 : a; : : 3 : 2, 

.-. 69 : a: :: 1 : g, 

and X = 138. 
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20. Let 10;r + j/ be the number, 

.'. lOiB* + ary = 46, 
and 07* + ay = 10, 
.'. by subtraction, Sa^ = 36, 

and 3x == 6, 
.-. a; = 3; 
whence Sy = 6, and y = 3 ; 
.'. the number is SS. 

31. Let a; =: the numbei A went, 
and y = the number B went ; 

.'. ai' —xy =216. 

and xy — y' = 180, 

.'. by subtraction, ^ — 2xy + y* = 36, 

and ;r — ^ = 6, 

.-, a; = 36, Mid y = 30. 

22. Let X and y be the numbers, 

.: X + y : 40 :: X : y, 
and y ; « + y : : a; : 90, 



'. exeequali, t/ : 40 


:: »■ ; 


90y, 


andfei' 


= V. 




.-. & = 


%i 




3 


_40» 

S 

— af 
3 




"f= 


= 60, 




.-. x = 


36; 




andy = 


24. 





S3. Let a; and y =: the numbers, 

.'. ajy' : y a^ : : 4 : 9, 
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also a;' + y* = 35, 



.-. SSa!" = 27 X 35, 

and x' = 27, 

.-. x = S, 

and y = 2. 

34. Let X and y = the lengths, 

.-. x'y + aiy" = 305 X 20 X 4, 
and a! + y = 41 ; 
.-. 41 xy = 16400, 

and XT/ = 400 ; 
hence a; — y = 9, 
but J! + y = 41, 
.'. 2a: = 50, and a: = 25 ; 
2y = 32, and y = 16. 

35. Let X =: the number of apples, 

and y = the number of pears, 

, 10a: - 45y 
then = 2 . — ^, 

y X 

and a;* = 9y', 
.-. a:=3y; 
whence (3y + y =) 4^/ = 80, 
andy=30; 
.-. a: = 60. 

26. Let a: = the number of gallons of brandy, 
and y =: the number of lum ; 

Bb 
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,'. x' = the price of the brandy, 
and y* = the price of the rum ; 
.-. x'-s' = 225, 
and a;* + xy = 1125; 
whence Sa^ + 2xy = 2250, 
but :^~ y* = 225, 





•by 


subtraction, a;* + 2xy + y' = 


2025, 








and jr + y = 45 ; 










hence 45aT= 1125 










and X = 25; 










.-.!,= 20. 




27. 


Let 


jjandy 


= the depths, 

.-. x'y-xf = 20 
and x'y : xy* :: 5 : 


4, 






or a; 


: ) :: 5 : 4,, .-.!,= 

"°° 5 25 ~ 

25 

and J, = 4. 


4». 
5 ' 

30, 
5i 



28. Let X and ^ = the lengths of the aides, 

.-. x' + /=12+l, 

and a^y + xy' = 1224 ; 

adding three times the second equation to the first, 

ar" + Sa^y + Sxy' + y' = 4/913, 

.: X + y = 17, 

and xy == = 72, 

x + y 
whence x* — 2xy + y' = 1, 
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and a; — y = ± 1, 
but * + y = 17, 
.-. a; = 9 or 8, 
and 9 = 8 ot 9. 



S9. Let as^ and y' = the numbers, 

.■. X + y = M, 

and ^ + -2^ = 91 J 

y X 

whence a^ + y' =: 91 xy, 

but a^ + j;" + Zxy . (a; + y) = sJ', 

.-. 91a;ff +252aTy = 84)', 

or 345afy = 831', 

.-. ajy = 121' = 1728, 

and since x + ^ = 84, 

.-. x — y = ± 12, 

and a; = +8 or 36, 

y = 36 or 48. 

30. Let X = the less side, 
and y = the greater, 
.*. 4ixy = the number qf trees ; 

and 40 : -Vx'+y* :: 4a;y : tbe price of plantii^ = — ^, 

*) 25 

and 5xy/^ + ;/• -&>fy = 150 x ««0i 



2x, = =«:■, 
Bb2 
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and « = — ! 
* 3 

hence — x— -ftc". — = 150x 4480, 

3 3 3 

.-. aSa? = 9 X 150 X 4480, 

and jc* = 9 X 150 X 160 = 216000, 

.-. a; = 60, 

and y = 80. 

31. Let X = the distance from A to B, 
and y — the rate per hour ; 

.', and = the times of going down the stream, 

y + 4 y — 4 
and Tetuming, 



— =— = — 
y 60 20* 




per hour ; 

and in this case, - 



iy + * 13* — * % 61) 15 
11 ^ - ^ 

" 3y + 8 3y — 8 3y 15a;' 
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Sy . (9s" - 64) X 

. 20 2x16 2x64x15 

whence = 

13 



(S"-16) %.(%■- 64) 
whence ISy* - 13 X 16 = 9/ — 4 x 16, 
and Ijf" = 9 X 16, 
.-. 2^=3 x4, 
and y = 6; 
'20 2 X 16 _\16_1 
vl3'6 X 20~/39~«' 
and .■. X = 2xff. 



hence 



I. Let AB = a:, 

BC = y, 

.-. AC = ./ZTj?. 
Let z = the rate of the pedestrian, 
.'. 3i! = the rate of the coach ; 



and - 



as 



:+4, 



.-. 2.i±i- 

3a 
and j: + 8 = 
.•. j: = 6st — 8 ; 
X + y _ Vj^ -Ty 8 



= 6a. 



33 X 

. X + y +^X^ + y* _ga 
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« 3 

• 3 ic + y _68 
" ' » s' 

and X + y = — a ; 

also, ^^-^ = — , 

» 3 

and ^/J^ + y* = ; 



.-. «'-3«y + y' = ^^2f,^, 

and « — a: = — «, 
'^ 3 

34 



but y -i - 



.•. 2y = 16ji, and y — 8 
30s . _ lOz 



whence = 6 

3 

... 8« _ 
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whence j; ■= 10, 

and y =: 34. 

.*, the ^des of the triangle are 10, 24, and 36 ; and the rates 

of travelling of the pedestrian and the coach are 3 and 9 miles 

per hour. 



SECTION IX. 
Problems producing Adfected Quadratics. 



Let« 


and 19 — a; be the numbers. 








.-. at" 


- 19« = 60, 






•. *■- 


saAas- 


i\ 16 
_ 19 _ ^ 29 
" 4 4' 

= 12or-5. 


841 
16' 


Let a: 


= tlie 


number, 








. (•'Jo^ 


^+10).2_^_ 

X 






and -^W- 


^^= 2i - 10, 








. 4«-a^ = 


: 4«' - 40» + 100, 








anda:'- 


- 8» = - 12, 








.■. ^- 


. 8» + 16 = 4, 








and a! 


- 4 = ± 2, 
; = 6 or 2. 





3. Let X and x — 16 be the length and breadth, 
.-. y- 16a! =960, 
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and y - l&r + 64 = 1024, 

.-. x-8 = 3ii, 

a: = 40, 

.-. tKe length is 40, and the breadth 24 yards. 

4. Let d; = his age, 

... '^+^x~lS = 0, 
% 

and jc + %-J'x + 1 = 25, 

.-. s/i + 1 = 5, 

>/^=4, 

and X = 16. 

5. Let ^m = the number of gallons in the less, 
,-. Sx + 5 = the number in the greater, 

and X— 2 — the price of a gallon ; 

.-. (6aT + 5) . (a! - 2) = 58, 
and 6^ - 7ar = 68, 

6^" 144 ~ 6 144 ~ 144' 

. 7 41 

and a; = — , 

12 12 

and jc = 4, 

.'. the numbers are 12 and 17, and the price 2«. 

6. Xiet Sx = the number B went per da;, 
.'. 2a; + 8 = the number A went, 

and X := the number of dajs ; 

/. 4a!* + &B = 320, 
anda!* + 2a: + 1 =: 81, 
.-. ar + 1 = 9, 
and 3! = 8, 
.'. A went 24, and B 16 miles per day, and the distances tra- 
velled by them were 128 and 192 miles. 
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7. Let X = the hypottienuse, 
.'. a; — 6 = the base, 

and X — 3 = the perpendicular, 

and x" = (a: - 6)* + (« - 3)* = 2a!« - 18x + 45, 

.■. io'— 18a; +45 = 0, 

and a* — 18a! + 81 = 36, 

whence a; — 9 = ± 6, 

and X = 15, 

and the sides are 15, IS, and 9. 

8. Let X and S4 — ar be the numbers, 

.-. 2a!.(24-a:) = 18 X 12, 

or**— 34a; = — 108, 

.-. a;* - 24a; + 14* = 36, 

and a: — 12 = ± 6, 

.-. a; = 18 or 6, 

and there were 18 of one, and 6 of the other. 

9. Let X = the number of bushels of wheat, 
.*. fc + 16 = the number of barley, 

also = the price of a bushel of wheat. 



ai a; + 16 

.-. 96 . (a: + 16) = 96x + a:" + 16a;, 

and a;* + 16a! =. 96 X 16, 

.-. a;" + 16* + 64 = 1600, 

x + 8 r= 40, 

and X = 32; 

. there were 32 bushels of wheat, and 48 of barley. 
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10. Let X = the number of miles A vent per hour, 
.'. X — \ — the number B went, 

and — = ^ _ 1 
X a: — 1 

m90.{x~l) = 90x — a^ + x, 

.•.»--» + i=90 + l = ^, 
4 4 4 

"g~ 

.-. X = 10, 

and A went 10, and B 9 miles per hour. 

11. Let X ::r the number of quartos, 

.'. 3^ ^ their value, 
Sx* = the value of the folios, 
and Sx — the value of octavos, 

.-. 43^ + 8a! = 1932, 

and a!" + ga: + 1 = 484, 

.-. a + 1 = 22, 

and X ~ 21, 

and each folio cost 4^ guineas, each quarto 1 ; and each octavo 

5i.3d. 

IS. Let x = the number, 

105 _ 105 g 

X x — 2 

or 35 . (« - 2) = 35a - g . (a^ - 2*), 

.-. a;" - 3af = 36, 

3*-~2x + 1=S6, 

« - 1 = 6, 

and IT =: 7. 

13. Let X and x + 5 be the numbers, 

.-. x' + {x + Sf= ISIS, 
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or ga:'+ lOx + 25 = 1313, 



J ■ 5 51 

and X + - =: — , 

2 2 

.: aj = 23. 

and the aumbers were 23 and 28. 

14. Let X and x + ihe the nuntberst 

then a^ + (j; + 4)' = 1066, 

and 3^ + 4a: + 4 = 529, 

.-. ar + 2 = 23, 

and X = 21, 

and the numbers are 21 and 25. 

15. Let X = the number, 

.-. s/ic + 24 = aj - 18, 

aiidic + 24 = o!'-36a! + 324, 

,-. a^-S7x=- 300, 

.*- 37a, + i!)' = H^- 300 = 1^, 

2J 4 4 



and 6 = 25 or 12. 

16. Let X ~ the number in the first, 
.'. 4x' = the number iii the second, 

ad 5 = the number in the third, 

and ? . (4a^ + a;) - 5 = 220. 
2 ^ 

.-. 4a;' + a; = 150, 

and i/itr + x ^ = , 

16 16 

cc2 
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4 4 
andac = 12, .'. a; = 6; 
and the numbers were 6, 144, and 70. 

17. Let X = thenumberofyarda, 



481 .. ... 

= the selhng price ; 



4 . (« - 12) 

147 



I 4 . (» - 12) 4 
and SS&t - 7056 = 4«l« - a^ + 12«, 

.j.Q« ^^l' ma) ^9025 37248 

. X + yoa: H = 7056 H = , 

21 4 4 



18. Let a: = the number, 
216 



: the number each was to send, 
and (a: - 3) . (— + is) = 216, 
.-. 216 - — + 12» - 36 = 216, 

X 

and 12a:* — 36a! = 648, 



and each was to send 24 men. 
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19. Let X — the price of a duck, 

/105 — 15a; \ 35 — 5a; _ ^, . . ^ . 
I = I ^ the pnce of a turkey, 

and a; : 1 : : 18 : the numbet of ducks for 18*. = — , 





X 1 — X 






9 8 
or - = -^ + 1, 












.-. 63 - 9» = 8a! + 7i - it", 




ot 


a!'-24« + 144=lM_63 = 

and » - la = ± 9, 

.-. » = 3 or 21 1 

and the priceB were 3s. and 5». 


81 



^. Xiet X = the sum, 

.". jr + 15 = B's suh^cription, 

and 16 . {^x + 15) + 12 x 50 : 16a: : : 159 : 88 - , 

or 2 . (2a; + 15) + 75 : ac ; : 159 : 88 - a;, 

.'. (4w; + 105) . (88 - a;) = 318a;. 

-111*. 9240 + ^ = H??8i 
16 16 ' 

1. o , 71 391 

whence 2a; + — = , 

4 4 
and 2a; = 80, .-. a; = 40. 

ai. Let a; = the height, 

.'. the sides are Sa; — 2 and Gx— 5, 

.: (&c - 2) . (6a; - 6) = 2x . (14j; - 7) + 178, 

or (4a; — 1) . (6a; — 5) = 14a:' — 7a; + 89, 

hence lOa;" — 19a! = 84, 
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, , 19 , 19|" 81 361 3721 

and X X + — ^ — H = , 

10 201 10 400 400 
_ 19_IU 
20 ~ 20' 
and j; = 4 ; 
or the sides were 30 and 19, and the height 4 yards. 

22. Let 3^ = the number of soldiers, 
.*. X = what each sailor received, 
and 74« + 3a:' — 9^ + 768 = the value of the prize ; 
3»' + e&r + 768 _ix 
Sx +7* ~ 2 ' 
.-. 6x' + 130« + 1536 = 9j!' + 2223!, 
r 3i' + 92* = 1536, 

1536 , 2116 6724 



92 ."S" 

r — . X + — ; 

3 31 



■'+-•• -31 

.•. X -i = — , and X = 12; 

3 3 
there were 36 soldiers; each soldier received £9, and each 
sailor £12. 

2S. Let X = the number in the first, 

.*. 3V2a: + 6 = the number in the second, 

and 8 .(x + 3V2k + 6) = the number in the third, 

and {x + 3-y^ + 6}' + 6 = the number in the fourth, 

.-. {x + 3^2^ + 6)' + 4 . (ar + S'/^ + 6) + 4 = 1936, 

and X + 3^/ai + 6 + g = 44, 

.-. X + S-^2x = 3G, 

and 2x + 6V^ + 9 = 73 + 9 = 81, 

.-. Vi^ + 3=9, 

Vga = 6, and a: = !8; 

.-. the numbers were 18, 24, 126, and 1770. 
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34-. Let X =. number in a side of the first triangle, 

.'. 3 . (a; — 1) = number in the first, 

and 3 . (a — 3) — 3 = number in the second, 

3 . (a; — 6) — 3 = number in the third, 

.-. 9a; — 36 =; number of men. 

Now a^ + 1=: number of men in a side of the hollow square, 

.*. (jc* + 1)' — (a^ — 7)' =: number of men in the hollow square, 

and 9a! - 36 = 16a^ - 48 + 597, 

.-. 9a! - 16a^ = 585, 

J Q i«^ . 64 «K , 64 5339 

and 9a; — 16a;:' H = 585 H = , 

9 9 9 

.■.3a^-« = ^, 
3 3 

and Sa;* = 27, 

.-, ai* =9, anda!= 81, 

.-. the number is 9 x 77 =: 693. 



25. liet x' = the sum to be divided, 
.•. a; = what C received. 



and - . (a;* — af) : a: : : 1 : the time C worked = — 

Tx 
also — = C'fl pay on the second supposition, 



10 

5a^-7a: 
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and 

4« 



- the time C worked in the second 
4« 5 



_56___8_ 10 
" 6« - 7 X - 1 9 ' 

or ^ = 4 6 

" 5« - 7 « - I 9' 
5x(j.-l)=4x9.(5«-7)+6.(5»-7).(j;-l), 
or 253!' — 18231 = — 35, 



5 1 35 


_3481 
85 ' 


66 59 

and 5a; =: — , 

5 5 




.-. 5. = 25, and « = 5, 




.-. he worked S daya, and received 5*. 



36. Let X = the quantity, 

.•. 20 — ic = the quantity remaining, or the quantity of water 

ia the second, 

a? 
and SO : X : : j; : quantity of spirit returned to the first, = — , 



and 20 : 20 — x + — : : — : quantity of spirit in 6f gallons 
20 3 

_ a' — 20a! + 400 

60 

20j;-a!* a;'-g0j + 400 _2 a!*-2ftB + 400 

"20 60 ~3' 20 

or 60a! — ajB* =: a;" — gOa: + 400, 

and 4a;* — 80x + 4O0 = 0, 
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or a^ — gOa; + 100 = 0, 

.-. a> - 10 = 0, 

or a; = 10. 



tx-y \ 
X j-bet: 

a: + y + 5) 



27. Let a 

e the numbers, 

-yH 

.-. 3a! + 5 = 20, 

and a; = 5 ; 

hence (5 — j) . 5 . (10 + y) = 130, 

or 50 - 53* — y* = 26, 

, ^ . 25 „ . , 25 121 
.•.y' + 5y-.- = 24+- = — . 



/. J = 3 or - 8, 
and the numbers are 2, 5, 13. 

28. Let « — y, a;, and at + y + 3, be the numbers, 

.-. 3a; + 3 = 21, 

and X = 6 j 

hence (6 — y)' + (9 + y)' = 137, 

.-. gy* + 6y = 20, 



* 2 2 

and y = 2 or — 5, 
and the numbers are 4, 6, 11. 

29. Let 10a; + y be the number, 

then ^-i = a; + 2, 

^ + y 

and lOa; + y = x' + 23! + ajy + 2i 
Dd 
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,; 8a: — y = a:* + icy i 

also ^^-^^ =s + *. 
x + y + I 

and lOy + « = ;!!* + a:y+5a! + 4y+ 4, 

.*. 6y — 4ia; — 4 =: ar* + aty = Sas — y, 

and 7y = 12a! + 4, 

lSa;+4 

•■•» = -^i 



and 19a!'— 40a!= —4, 

400 * _324i 
"361 19 ~ 361' 
18 



19 19l 







mdx- 


19 

x = 


= i 
2. 






andy = 


4^ 


Let 2.= 


A' 


stock, 






« + 10O = 


B's 


itock; 







and A's gain = — .(« + 100) = — + 16, 
20 20 

.-. B'8gain=10O-(5! + 15) = 8S-— , 
" V20 / 20 

and 3« + 100 : 100 : : 2» ; — + 15, 
20 



and — - 140» = - ISOO, 
20. 

. 9»'-2800» + l^' 
9 
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1300 



and 3a: = ?^ = 900. 
3 

.-. a: = 300, 

and A's stock was 600, and Us gain was 60, 

B's stock was 400, and his g^n 40. 

31. Let X = height or length of A's large storehouse, 

and ,'. = width of B's large one; 

y :z length and height of B's large one, 

and .-. = length, width, and height, of A's small one; 

also X = length and height of B's small one, 

and 9 = its width; 

.'. a^ and y* are the solid contents of those built by A, 

and a^y and x}^ of those built by B, 

and a^ + y' — ar'y — a:/ = 73728 ; 

also JE* — ^ = ground plot of C's warehouse, 

.-. ic»_s' + 8Vjr'-y' = 2688; 

and a* - y' + 8-/j?-y' + W = 2704, 

... Va^-y + 4 = ± 52, 

andVic*'— y* = 48, 

.'. a:"-/ = 2304; 

dividing the first equation by this, x — y =: 32, 

/a^ _ «> ' \ 2304 __ 

but I ^ = ) X + y — =: 72, 

\x-y / " 32 

and X — V =32, 



.'. 2a: = 104, and a; = 52, 

also % = 40, and .-. y = 20; 

hence the width of A's and B's large warehouse was 52 feet, 

of A's and B's small one, 20, 

and of Cs 48. 

Dd2 
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SZ. Let 3a; ^ the number of acres A had, 
.*. 7fc = the number B had, 
y ^ the number C had, 

.-. Sx + y+3G = 3y+2x, 
and jr = 2y — 36 ; 

21y - 360 3 

or i = -, 

y . (2y - 36) V 

7y - 180 _ 1 

" y«-18y ~i' 

ory*— 18y = 14y — S40, 

y' _ ggy + 161* = 256 - 240 = 16, 

.-. y - 16 = ± 4, 

and y=: 20 or 12; 

and a: =: 4, 

.-. the numbers ate 12, 28, and 20; aod the sum was £3. 

33. Let X = the number of calves, 
and y := the number of sheep, 

.-. ay + V + 140 = a; . (y + 4) + (iy + g) . y, 

= «y + 4a: + -y" + 2y, 
4 





ro = 


Sx + 


». 


and 


x^= 


70- 


», 




2 




iilao(j; 


+ S) 


•!> = 


1128, 


orsf- + 


!%_ 


^• = 


1128, 



. y« + 70 + 35)* = 2256 + 1225 = 34«1, 

.-. y + 36 = 59, 

and y = 24; 
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34. Let 3x — the price of an ox, 
.'. X = the price of a sheep ; 
let y = the number of oxen, 
.'. Sy = the numbei of sheep ; 

and (Sxff + 2xt/ =) 5a;y = 100, 

.-. icy = 20 ; 

now, 3a; — I = the price of an ox. in the evening, 

and X — — = the price of a sheep ; 



also, 3y + 10 = the whole stock ; 


. 1 
" 4 


(% + 10) = the number of oxen. 


3 

4 


(% + 10) =: the number of sheep; 


4 


(% + 10).(3»-l)+5.(3j + lO). 




or (3j + 10) . (3a; - 1) = 200, 




9iy + 30i - 3s - 10 = 200, 




and 30a! — 3y = 30, 




lOi- - aij, = 10«, 




whence lO*" - 20 = 10«, 




and aJ - a: = 2, 



and X = ± -, 

g 3 

.-. a! = 2or-l, 

and y = 10; 

.*. there were 10 oxen and 30 sheep bought, 

and the prices were £5, and £1 13s. 4d. 

35. Let X := A's daily wages, 
and y = fi's ; 
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. Txy + — . y' = 336, 

4 
i 7«5 + 14y = 196, 



and -2 =: 14, .-. y = 4, 
and « — 5. 



16. Let a; = AB, 
J = BC, 

.'. a: — y = CD + y + 4, 
orCD = a; — 2y — 4; 

a!-y-4=g.(» +y), 

and a; = 5y + IS ; 

also a: : ar — ^ — 4 : : 7y : 26, 

or Sy + 12 : 3y + 8 : : 7y : 26, 

.-. 130y + 312 = Sly" + 56y, 

and 21y' - 74y = 312, 

, _ 74 S|' _ 13^ J. £1? = !^ 

"" 21*" 2ll 21)' 21 2ll" 

_37_^ 

■ ■ " 21 ~ 21' 
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and y —6, 

.: jc = 42, 

and AB = 42, BC = 6, CD = ^ miles. 

37, Let X = the number of better, 
t/ — the number of worse, 

then a^ + xy : xy —^ :: 73 : 7, 

.*. ar* +a!y : {a? ■\-Stxy — ^ -) 158 :: 72 : 79, 

or a;" + xj = 144, 

144 

hence x + y = , 

14 



jr subtraction, 2y = , 

y 



and jr 



_ 78 7 _ 7gy 






" y" + 14 

or j' + IV = Kj" -'!(■- 38. 

• II J L Si)" 2601 .„ 2209 
ory'-51si" + — =— 98 = -—, 

21 4 4 



.-. ,■ = 48. 
and y — T, .'', x^ 9. 

38. Let jc = the number in a handiul^ 

/. ji* = the number lemaiDing in the greater, 
and a^ = the number renuuning in die less. 
The contents of the greater and less will be jt' + «, and x + a^ i 
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and X' = the Dumber remaining in the greater after the second 
drawing; 



and a;' + 1 = - . (ji + 1), 

L *5i2522549 

whence iP — ~ , ar -{ = - + — =; — . 

3 36 3 36 36 

.-.^-'-=±1. 

6 6 

and ** = S, 
.-. a: = 8; 
and the numbers are 7S and IS. 

39. Let X = the number of bushels of barley, 
and t/ = the price of a bushel, 

.'. 0jr — 3 = the price of a bushel of wheat, 
and a:y + aO^/ — 30 = 159, 
ot xy + 20p = 189; 
now (« + 4) . (s + 2) + 15 . (% - 1) + 24 =: 318, 
.; xy + 2x + Siy= 301, 
but xy + 2py = 189, 

.■. by subtraction, 2a! + 14y := 112, 

and a; = 56 — 7y ; 
whence SGt/ — 7t/' + SOy = 189, 
,_76 381' _ 1444 189 _ 121 
■'•y 7^"7l~49 7 40' 
38 II 

and y=1, .■• « = 7. 

40. I^t X = the number of bushels, 
and y = the price of a bushel ; 
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.'■ — = interest for 6 months ; 
40 

and ir.(y +3) — xy=. expected gain = 3x -\ 

also, xy +-^ — a:.(y— 1)=:— ^+jc= loss on first suppo- 
40 40 

sition = 5y, by prob. 

also, xy +-2 — «.(« — g) = — + 2a! = loss on second 
go 20 

supposition = 3a: sL _ lO, 

whence ^ = a; — 10; 

40 

but from the first equation, ^ = 15y — 3a:, 

-■. 15y — 3x = x— 10, 

, 1% + 10 

and X = — ^—^ ; 

4 
whence % + 15y' = (SOOy - 4O0 - 600y =) 200y - 400, 
or 3y' — 3% = — 80, 

361 80 im 



,|-=? 



■ ^ 3 ^ "*" "3 1 9 3 



and V = 10, or — ; 
_ 10 + 150 



__ __ . 40; 

4 
.*. the quantity of com laid up was 40 bushels, and the price 
per bushel was lOs. 

41. Let X = the number of coins secreted, 
.'. 60 — JT =: the number remaining ; 
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y := the number of urns secreted, 
•'• 9 — y = the number temaining ; 
and X : 60 — jj : : y : 9 — y, 
.*. jj : 60 : : y : 9, 
and 3« = SOy ; 
also J! — 4 : 64 — » : : y' : 20 . {9 — y) — y», 
.-. jc - 4 : 60 : : y : 20 . (9 - y), 
and{ic-4).(9-y)=3y'; 
or(20y-12).(9-y) = 9y'; 
. 192y = - 108, 

6084 



96|'_9g]6 108 _ 6 
29!"^' 29 ~ 1 



_96_78 
" ^ 39 39' 
.■- y ^ 6, and x = 40. 

4^ Let X = the number B went per day, 



y ^ the number of days B travelled, 
.: y + S = the number A travelled ; 

Sxy 2&c_ 



i|.(y-l)-(. + 2).y = e|i!_|_^ = 37. 



.-. by subtraction, lOa: + % = 222, 
andy = 111 — 5ic, 

.-. 5!.(111_5«) + — = 259, 
3 3 

or 222i - 10»" + 25a; = 777, 
247^ iJ7[' _ 61009 777 _ 29989 

" 10 "^ 20 ~ 400 10 400 ' 
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247 _ 173 
20 "" 20* 
and ;E= 21, ,-. ^ = 6. 

43. Let y — the time in which Bacchus would empty thi^ cask, 
and 3x = the time in which Silenus would empty it, 
.'. Sx =: the time Bacchus drank, 

and ^ : 1 : : 2;r : the quantity Bacchus drank = — , 

3 



Also = the quantity Bacchus would have had, 

id 1 : y : : : the time of Bacchus drinking that quan- 

2 y 



.■. 5x • 



6a^_» 



: - + - : time of Silenus dmuanif =: — + , 

2 s 2 y 

...y_^ = 3.^3^^ 

2 2 y 

and 6a;* = y* — 5xy, 

25a:' _ 40^ 
4 ' 

, 5a; 7a; 

and y = — , 

* 2 2 

ory = fo; 

E e2 
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hence Bx-^x^^Sx — x + S, 

or 2a! = 8, anda!=: 1. 

And Sileniu would empty the cask in 3 hours, and Bacchus iu 6. 

44. Let X and y be the numbers, 

.-. a:" - / = 6, 

and ix' + tfj r xY . («" - y^' + ar'y* = 10345, 

or 625 + lOOar'y' + 4wy + SGxy = 10345, 

,1 . . , .«cj A , 63f o_„ 3969 4S840 

.'. 4xV + \^6a^^ + — = 9730 + =: , 

2| 4 4 

^2 8 ' 

and Sx'y' = 72, 

.-. a!'y'=36i 

now x* — 2a^t^ + t/" = 25, 

and 4*'^' =144, 

.-. (^' + y')'=169, 

and a;* + y = 13, 

but a;" — y* = 5, 

.-. a:' = 9, and x = 3, 

y" = 4, and y — 8. 

45. LetCA=y, 

X = the length of the sewer, 

DB = a!-ll, 

^nd xy = the expense ; 

also AC : CB : 6 : «— 11, 

.-. CB=^.(a;-ll), 

6 ^ 

and AD 5 DC :: AE : EC, 

or 6 : a; : : 4 : y — 4, 

.-. 2a; = 3y-18j 

also 9y + - . (a; — 1 1) . y = a;y + 54, 
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and xy — \5y = 108 ; 
whence -i^ — gla = 108, 

and (/• — 14y = 72, 

.'. y'- 14y + 4e=121, 

andy — 7 = 11, 

■.-. V = 18, 

and jc = 21 ; 

.'. DB = 10, 

and CB = 30. 

46. Let y = the number of poles in the square, 

.'. x' = the number of trees ; 

Sx' 

and — 6 = the area of the oblong, 

2 

hence ( — 
V 2 

or 6a^ — 24a: + 144 = x', 

.; Gx' + 144 = a;' + 24a:, 

or 6 . (j^ + 24) = j; . (x* + 24), 

.■. a: = 6, 

and the number = 1296. 

47. Let X ^ the length of the building, 

and 2y = the base of either triangle =: the height of the walls, 

.*. ^/a!* — y" = the perpendicular altitude of the triangle, 

and 4^* = the area of the wall, 

.". 4^*3! = the content of the body, 

and 4y'a! + xy-Za^ — y* = content of the whole barn ; 

.-. ^x + xyJx* — y^ + 6a^ : 4y'j; :: 11 : 2, 

and xyJ ^ — - y' + 6a;' : 4y'a; :: 9 : 2, 

.-. ys/x'-y'+6a:'=l8y*, 

and x' + "•^jc' — y" = 3y', 



(^ _ e) . 4a: + 144 = a:'. 
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...K_^,,|vi-7,i = .,,,^ = ?g^. 



aid V*- - y" 


-5 


17 


.-. V?^ 


:? = 


4y 
3 


whence a)" - 


-»■ = 


9 


ma*" 


=¥^. 



Now, (me square foot in the roof cost x pence, and theie are 
2x* feet ; .'. the whole expense is 2a?. And the area of Uie floor 
= 2xy, •'. its expense = 2a?if, 



.: 80^=125000, 

and So; = 50, 

.*. X = 25, and p — 15. 

48. Irft 1 = the we^ht of gold in each mixture, 
X = the weight of silver in the first, 
and y = the weight in the second ; 

,'. = value of weight I of the first, 

a; + I 

and " = value of weight 1 of the second ; 

.-. ±±.li . y+ '^ :- 11 : 17, 

' X + 1 tf + I 

or(ar+ 13}.(y + l) : (^ + IS) . {w + I) :: 11 ; 

, 2U - 13 
whence u = ; 

" a; + 35 
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or(.+26).(y+2) : (y + 26) . (j: + 2) :: 7 : II, 

, 40a! - 52 

whence y = ; 

° a; +68 

. 2U - 13 40ai - 52 





« + 35 X + 68 ■ 




od 21i' + Ul5x - 884 = 40«" + 1348a 


:-182 




or IQa;" - 


- 67* = 936, 




19 


. a: + — 1 


936 4489 
- 19 381* ~ 


75625 
881" 




anda! — 


67 _ 275 





and ^ = 4, 
and the proportion of gold to silver is 1 : 9 in the first mix- 
ture, and 1 : 4 in the second. 

49. Let X — A side of the white one, 
t/ ^ a side of the black one, . 

then {a; + 2) . 4y = 4^* — ar' + 3, 
and Sa^ + 4a;y = 4/ — 8y + 8, 
.4 , 4 . 16 . 8 



= -y-l; 



>:■ + 


v=f.- 


11 +9 + 12y = 


:f.-. 


27 


-f...- 


-2 + 2/=f 


.y-2. 




or70j^- 


72y = 414, 
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36 18l,'_gQ7 304 _ 7569 

■ ■ * 35 ■ ^ Ssi ~ 35 35)' 35l* ' 

and y =: — , 

35 35 

.'. y = 3, and X = 1 . 
50. Let X = the rate at which A or B travels. 



B approaches the waggoH at the rate x + -, and he overtakes 
4 

the geese — hours after A. 



3 

A meets the waggon 50 ~ 2a: miles from London, 

and B meets 31 -i- — miles from London, 



and .■. the interval = ( 19) . -, 

V3 / 9 

Also A's distance from B = ( 19) . - . (x + -\ 

\3 / 9 V 4/ 

■■■5-(f--)(-D=f-- 



•■■(fy-f(i)-f 
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.4a; 41 55 

and — — — = — , 

8 8 8 

.-. — = 13, anda; = 9j 
3 

.'. the distance required = 35. 

51. SiDce A takes 6 strokes while B takes 4, but 4 of B's 
throw out as much as 5 of A's, the water thrown out in a given 
time by A is to that thrown out by B : : 6 : 5. 
Let z = the number of gallons in the hold at first, 
y = the influx of gallons at the leak per hour, 
X = the time B worked ; 
.'. X = the time in which A would clear the hold. 
In X hours the infiux at the leak would \}6 xy gallons, 
.'. 6 : 5 : : » + ay : quantity thrown out by B on the first 



40 

and z + — • ? = th^ whole quantity pumped out in \3^ SO", 

40 5 

,: s H y . (a + xy) = the quantity pumped out by A 



on the first supposition ; 



40 
.: X : X :: z + xy : the quantity pumped out by A 

. „ , ... (40 — Sx) . (z + xy) 
on the first supposition, = ^ - -' ^ -, 

( 40 — ac) . (g + xy) _ z +80y— 5a!y 

3a: ~ 6 ' 

or 80« + 80a!y — 6a!a — Gx'y = x» + 80xy ~ 5x*y, 

and 80a — 7a;«! = ic'y, 

F f 
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... « = ^1^. 
80 — 7ar 
But bad tbey worked t<^ether, the bold would bave been 

cleared in — hours, .'. » + — ^ would equal the whole quantity 

4 4 

pumped out on tbis supposition ; 

and X : — : : - . (^ + xy) : quantity pumped out by B in 



... 5 X 6 . (z + xv) 

this case, = ^^ ^ ; 

4x2. a: 



>, = — .{z + xy). 
inc 
. g5^(«+.y) 15 15g 

8x 4a: ^ *' 4 

or 55 . (a + xp) = Sxz + 30a:y, 
whence Sxss — 55z = 25xy, 

J, 15:cv 

and a = *^. 

ar-55 

Hence -g^^i^= ^y , 
8a; - 55 80 - 7ic 
and 25 . (80 -- 7a:) = 8x' - 55x, 
and 8a:» + 5 X 24a: = 2000, 

, , , ,_ 15' 225 1000 1225 

and a; + 15* + — = = , 

2 4 4 4 

a: + — - — 
2 "" 2* 
and X = 10; 

■ 15 , , . ,,^ a + 80w — 5a;y 
again, — ,{z + xv)~ 100 = s__ — „ — ?, 

4a! 6 

.•J.(a + 10y)-100 = «-ii^, 
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whence 9a + 90y — 2400 = 43 + I30jf, 
ora — 6y = 480; 

80 - 7ic 10 " 

whence (lOy — 6y =) 4y = 460, 
and y=: 120; 
.-. a = 1300. 



SECTION X. 
Problemt in Arithmetical and (ieometrieal ProgreaHotu. 

1. Let x — y,x, and ;« + y, be the numbeia, 

.-. 3a! = 21, 

and x — t; 

also 2a: — y : 2a: + y : : 3 : 4, 

.'. Sar : y :: 7 : 1, 

whence y = 3, 

and the numbers are 5, 7, 9. 

2. Let a; — 2y, a: — y, a:, a: + y, a; + 2y, be the distances, 

.-. 2a!-3y = 16, 

and 2:c + y = 24, 

.-. by subtraction, 4y = 8, 

andy=: 2; .-. «= II ; 
and the distances are 7, 9, 11, 13, 15. 

3. Let a; — y, a;, a; + y, be the quantities, 

.-. 3a! =61. 

and a; = 17 J 

F f 2 
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alsoar — y:ar + y::8:9, 
Bnd40 : 2y :: 17 : 1, 
or g X 17 : y :: 17 : 1, 

.-. y = 2; 

and the qiunddea arc 15, 17, 19, gallons. 

4. liCt « + y, «, a; — y, be the digits, 

■ 100 ■ (^ H- y) + 10« + « - y ^ ^3 

3a: 

or Ilia; + 99y = 3 x 46^!, 

.-. 37a! + 33y = 48a;, 

aiid33y=lla;, 

.-. x-Sy; 

also 100 . (a; + y) + lOaf + a: — y — 198 = 100 . (i — y) + 

lOat + a! + y, 

or 198y = 198, 
and y = 1, 

and the number is 432. 

5. Let X — y, x, and a; + yi be the quantities, 

.-. 3« = 24, 
and a; = 8; 

«lw8-y + §.(8 + y) : 8 + 5.(8+y) :: 5 : 7. 
o 5 

or56-3y : 64 + 3y :: 5 : 7, 

.-. 56 - 3y : 130 : : 5 : 12, 

and 56 -^ 3y = 50, 

.-. 8y = 6, 

and y = 2, 

.'. the quantities were 6, 8, and 10. 

6. Let x^, xi^, xy, and x, be the numberS) 

.-. (a:y'-ary»=)a!y'.(y-l)=36, 
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and (a; y — ic =) X . (y — 1) =: 4, 

whence ( ^ —J^ = 9, 

and y = 3, 

and the numbers are 54, 18, 6, and 2. 

7, Let x — y,!c, and j; + yi be their wages, 

. whence Sa;" = 147, 

as* = 49, and a: =7; 

and (a:" + xy)— {s? — xy)=.%xy = 9.%, 

.: xy = 14, 

ot y=2; 

and their wages were 5, 7, and 9, shillings. 

8. Let X, xy, xy*, be the numbers, 

.*. a; + xy = 9, 
and X + xy" = 15, 

9 15 

whence = , 

1+y I+y' 

^ . 5 25 2 25 40 

and V — —V + — ^ — ^ — • 

* 3^ 36 3 36 36 

5 7 



and y = 2, 

.-. a; = 3, 

and the numbers are 3, 6, 12. 



9. Let -, X, and xy, be the 
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.-. 1 : 1 :, 1 . 2, 

y 

and y =.2, 

hence (- + x + 2x — ) — = 14, 

^2 / 2 

.■- x=zi, 

and the numbers are 2, 4, 8. 

10. Let -, X, xy, he the numbers, 

y 

.'. x* = 64, and j; = 4; 



, 1 . ^ . 584 73 

and — + 1 + V == = — I 

,- ' 64 8' 

■ ' ' 8 lel ~ 256 ~ 256 ' 

, , 65 .63 

aad tr = ± — , 

16 16 

.-. o* = 8 or -, 
" 8 

and V = 2 or -, 
' 2 

and the numbers are 2, 4, 8. 

1], Let X, xy, xy*, xf/', be the numbers, 

.-. X + xy* : xy + xy' ;: 7 : 3, 

and 1 - y + y' : y : : 7 : 3, 

.-. 1+y" : J( :: 10 : 3, 

and V + 3 = lOy, 

,_10 . 25_25_ I _ 16 

' 3 '" 9 ~ 9 ~ 9' 



n,g,i,.i.d by Google 



Prdblemt in Arithmetical and Qeometrical Progrettions, 22S 

aiid « = 3 or - ; 

and {xy' — xy =) 24jt = 24, 

.-. a: = 1, 

and the numbers are 1, 3, 9, 27. 

12. Let X — the number of dajs, 

'- [6 + (^ — 1) . 2] . - = x" + 2a; = number of miles A went, 

2 

and [8 + (a; — 1) . 2] . - = a;" + 331 = number B went, 





: ^ + 5x = 168, 


and «• + 5 


^ 25 _ 168 25 
16 ~ 2 16 




.•■-+^ = 2. 



and a; = 8. 

13. Let X zz the number of dajs the first travels, 

■'• [2 + (a! — 1) . 2] . - = a^ zz the number of miles he travels, 

and [24 + (;. - 4) . 1] . ^^ = (^±MJ^Il3) = the 
■ -^ 2 2 

number the second travels ; 

.-. 2a:' = a:" + 17a! - 60, 

anda^-n.+3' = ^-60 = ^, 
2l 4 4 

■ a;-^ = ±^ 

and a; = 5 or 12, 
.■. the number required is 2 or 9. 

14, Let 2a; = a side of the triangle. 
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or ar* + a: = ac" — 8a; — 10, 

. (. ^ 81 81 ^ ,„ 121 

.'. or ~9x -i = — + 10 = , 

4 4 4 

aod ic = ± — , 

3 2 

.-. a: = 10, 

and the aides of the triangle are SO, and of the panllelogram 

20 and 12 yards. 

15. liet a; — 3y, a; — y, a; + y, a: + 3y, be the numbers, 
.-. 4a; = 28, and a: = 7 ; 
also (a;* - 9/) . (a;* - y") = 585, 
and .-. V - 49py* + 2401 = 585, 



.-. 8y' = 12, 

y' = 4, andy = 2; 

and the numbers are 1, 5, 9, 13. 

16. Let X — 3y, a; — y, a; + y, a; + 3y, be the nombets, 
.-. 2a;'-8ary + l(y= 34, 
gic' + 8j;y + 10y'= 130, 



. by addition, 4«' + 20y' = 164, 

and a^ + 5y' = 41 , 
also 16xy = 96, 



and 5y* — 41/ =: — 36, 

. . 41 , 4ll' 1681 36 961 

and V • V -1 = = > 

* 6 * lOl 100 5 100 
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"^ 10 ~ lO' 

y' = 1, andy = 1, 

.'. ic = 6, 

and the numbers are 3, 5, 7, 9. 

17. Let X, xy, xy', xy*,- be the shares, 

.'. x^ ~ w : ary* — aiy : : 37 : 12, 

or J" + y + 1 : S : : 37 : 12. 

.-. j^ + 1 :y :: 25: 12, 

^ . 25 2^ 625 , 49 

end tr * -1 1 = 1 = > 

y las' ^ 24} 576 576' 

25 ^7 

* 24 a* 

and « = — or — ; 
^34 

hence a: + -i + — . a; + — . a; = 700, 

3 9 27 

.-. 175aT = 27 X 700, 

and :b = 108 ; 

> .-. their shares are £108, £144, £192, £250. 

18. Let a;— 2y, x—y, x, x-\-y, ai + %, = the number of days, 

.'. 5x = 20, and a; =: 4; 
now ' + ^ + 1 ^ 1 _, 87 _ 1 _ 6 
X — 2y X — y x + y x +2y 60 4 5 
whence (ar* — y^ . (x + 2y) "N 

+ (;^_45,-).(«+j,)/ 6 
+ (:«"-4jfl.(.-s)( 5^ '' ^ ^'' 
+ (>:■-,■).(«-« J 
■ or [2» . (it" - s") + & . (x- - 4sfl = ] 3ai . (2i- - Sj") = 

5.(x'-j-).(x'-V). 
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and X {^3? -5y*) = -. (x' - 5afy' + iff). 



, 35 , 35> 1225 
hence y* . - ' ■ ' — 



^f= 



. , So ^29 
and y — — = ± — , 



and y = 1 ; 
and the number of days = 3, 4, 5, 6. 

19. Since the difference of the equares of the extremes is 
equal to 16 times the mean, if fir = the mean, the extremes will 
be j; — 4, and x + 4. 

Now x~ 4f being drawn off, there remain 28 — x, 

.■. 24 : 28 — X : : ai : the spirit drawn off the second time = 

— . (28 — x), and there now remain 28 — a; — — . (28 — x) = 

24 ^ ^ 24 ^ ' 

(24 - x) . (28 - x) , . . , . . . 24 . 

-^ — > ; and this by the supposition, = — - = 4, 

24 ■' ^^ ' 6 

whence x' — 52ic + 672 = 96, 
and x* - 52x + 676 = 100, 
.-. a: -26 = ±10, 
and £ = 16 or 36, the latter of which cannot answer the con- 
ditions; .'. a; — 4 =: 12 = the quantity first ,drawn, 

and (24 — x) . — = 8 = the quantity drawn the second time, 

whence 4 rr the quantity now remaining, 
and 24 : 4 : : (a; + 4 =) 20 : spirit drawn the third time = 3^. 



!0. Let X = the sum paid by the youngest, 
and 2y = the number of persons, 
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.'. [23: + (% — 1) . 5] . ^ = value of the field = 345, 
imd [ac + (y - 1) . 5] . 2 = 22j, 

.-. 2j! + (j - 1) . 5 = 44, 
and 2a: + 5y = 49, 
.-. 2a:y + V = ^S, 
but 2a:y + 1%' — % = 345, 

.-. by subtraction, 5y' — 5y = 345 — 4©y, 

, , , 44 . "Si" 4«4 , 345 2209 

and V H y + — ^ = + = < 

' 5 " Tl 25 5 25 

, 22 47 



.-.J = 6; 

and X = IS ; 

and the number of persons was 10. 

21. Let a = each man's daily provision, 
X = the number of men at first, 
.". a . (&c — 42) . 4= (8a! —.168) . a =. stock of provisions, 
a . (2a: — 30) . 3 = (6ic — 90) . a = stock exhausted at the 
end of the 6th day ; 

.-. {2x — 78) . a == remainder = 366a, 

.'. X = 222'i 

and 222 — 136 = 86 = number of men after the sally. 

Let n := the number of days the provision lasted afterwards, 

.-. [172-(«-l). 10] . - . a = 366fl, 



or 91n — 5n 


= 866, 






•«^|= 


8281 _ 
100 


366. 
5 


_96l 
" lOO' 


91 
.nd„-- 


10' 







3g2 
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.-. » = 6; 

whence 86 — 60 ^ S6 = Dumber of men remuning after the 
provisions were ezliaosted. 

SS. Let X = Ute number of days the voyage was expected to 
last, 

.'. 175a; zz. the quantity of water laid in, supposing each man 
to drink daily a pint of water. 

On the 31st day, the quantity drunk was 172 ; on the 3^, 
169; and thus the quantity of water consumed daily, after 30 
days, forms a decreasing arithmetical pn^resuon, whose common 
difference is 3, and number of terms « — 9. 

.'. the quantity drunk after 30 days = [344 — (a: — 10) . S] . 

^^, which must = (a: - 30) . 175, 

.-. 374x - 3a!' - 3366 + 27a! = 350a; - 10600, 
or 51a!- 3a;* = -7134, 

and a;* — 17a: + —J = 2378 + = , 

21 4 4 



and a! ^ 58, 
,*. 58 + 21 = 79 days the voyage lasted ; 
and 172 — (ai — 10) . 3 = 28, the number of men aUve when 
the vessel entered the harbour. 
23. Let xy*, xy, x, = the sums they had at first, 
and s = what B lost, 
,'. sy -- x=. what he had remaining ; 
and a!^ — 13 : z : : a;^ + a; : xy — x, 
,: xy : z i: 2xy : a:y — ar, 

.". « = - . {xy — aj) = what B lost. 
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also as C had * . * . , 

* a (*y + X) 1 : 6 : 7, 



';(*» + '»):: 2: 7, 
••il*y + «;:,j,. ,,2,9, 



4 
and 



whence y — ? - ^. 15 



3 



™J' = 3,or-2, 

"■•"S^- &, + .,= 64, 
-"■ 4iB = 64, 

®*- Let I - "^ '"^ '**' ^' "'' "<*■ ™pecUveIy. 

~ '""™°*'»'1« of the fore wheel of the flj 
• • '. i;, «■, are .u/ ~ ""■ '°«'»"»o "-atio, 
J^^o fstances dellTu'"™"' '''°^'" "^ ""^ "■«" "heel.. 

•» IS .- a = 6 , '"' "■" "" ««<*•» i» «■= .™e a„e 

"■ ' Si'en «„e ^ ■ ji^ J^; "■»'» of revolution, of . wh.^i 
... I J 6 *»uinference' 

' ^' "" ""^ "™'"'"'°' «»<!« by th. three wheel, i„ tj^^ 
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same time ; m, a?, 6, are also revolutiona made in the same time, 
since tliey are equimultiples of the former. But these revo- 
lutions increase in an arithmetical progression, whose common 
difference is x, 

.\ a? — x + x-2x, 
and X ~2, 
.: 1, 2, 4, Bxe the proportional lengths of the wheels, and 2, 
4, 6, the revolutions in a given time- 
s'. Let X = the number of merchants, 

and y = the number of months at the end of which the captain 
was entitled to a £100 share ; 

.■, y : 25 :: 1 : — = the number of the captain's shares, 

y 

Sfu; =: the middle term, and y = the common ratio, 
.-. ^ +S5x + 25xp = IOOjc + 1376, 

y 

or-+3; + j;y = 4^ + 55, 

y 

.: - — 3a! + a;y = 55 ; 

y 

also lOQj! + 503 = the sum to be divided after deducting 
prize-money, 

I 



and .*. = - whole number of shares ; 
6 
100a: + 600 500a: + 2500 25 
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25 ,. 5 , TBI* 225 ,._169 

or — — 15.- + -H = 14 = , 

a* tf 2l 4 4 



5 I5_ 



and 01 = 25. 



25. Irft a; = the snm saved by the eldest child, or 3d in {amily, 
y = the sum saved hy the seventh, or 9th in family, 

.', - = the number of bushels, 
6 

and the sum saved by the 5th child = . x H . y:= —, 

■' 9-3 9-3 " 3 



. a bushel cost 



_ .(tt% + , so) = !£ + ! + 60, 

and the mm monthlj saved = ^ . ^' + S + '80 _ 39 _ 
6 3 

18 " 

Now, after the rise, a bushel cost =- + 8+, 

3 

and the number of bushels = ^ — 2, 

e 

.: the sum saved = ^3.±t + 14, - il+% _ 168, 

which .-. is = ^"^ "'' "' + lOo _ 39 _ 105, 
18 

„l„„ce4j,-fcL^ = 24, 
3 

and .-. ac = 5« — 36. 
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